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<220> 
<221> CDS 

<222> (162) . . . (5312) 
<400> 1 

cataataaca ataaagagga agtgtgtgtg aaaaacgaag aagttaataa acctggataa 60 
ttaaacctga aaaaaaccgg tgtttaagtg gaatttttgc tgaaggacaa ccgtgggata 120 
gctcaaatat taaaattcta cataactaag gatcatgcaa a atg ggg gtt gag agg 17 6 



Met Gly Val Glu Arg 
1 5 



ttc ttc cca gca gtg eta ctg gtc tct tta gcc tct gcc gca eta gee 
Phe Phe Pro Ala Val Leu Leu Val Ser Leu Ala Ser Ala Ala Leu Ala 
10 15 20 



224 



aac caa cga tgt teg tac att ate gca ata cca aga ecg gag act ccg 
Asn Gin Arg Cys Ser Tyr lie lie Ala He Pro Arg Pro Glu Thr Pro 
25 30 35 



272 



gaa ctg ccg cet att gat tac gaa gga aaa tea tgg agt gaa cag cot 
Glu Leu Pro Pro He Asp Tyr Glu Gly Lys Ser Trp Ser Glu Gin Pro 
40 45 50 



320 



eta ata cec gge ccg ace cga gag gaa gta tgt atg gag aac ttc tta 
Leu He Pro Gly Pro Thr Arg Glu Glu Val Cys Met Glu Asn Phe Leu 
55 60 65 



368 



ccg gat caa atg att cag gtc ata tac atg gag gaa gaa ate gaa gga 
Pro Asp Gin Met He Gin Val He Tyr Met Glu Glu Glu He Glu Gly 
■70 75 80 85 



416 



gac gtc ate att gcg aag ctt aac tat caa ggg tec aac acg ccg gtg 
Asp Val He He Ala Lys Leu Asn Tyr Gin Gly Ser Asn Thr Pro Val 
90 95 100 



464 



ctg teg att atg tea ggc cag cec aga gcc cag ctg gge ect gag ttt 

1 



512 



Leu Ser He Met Ser Gly Gin Pro Arg Ala Gin Leu Gly Pro Glu Phe 
105 110 115 

cga cag aat gaa gca gac ggc caa tgg age ctt gtt att acg caa aga 560 
Arg Gin Asn Glu Ala Asp Gly Gin Trp Ser Leu Val He Thr Gin Arg 
120 125 130 

caa gac tac gag aca gca acc atg cag age tat gtg ttc tea ate caa 608 
Gin Asp Tyr Glu Thr Ala Thr Met Gin Ser Tyr Val Phe Ser He Gin 
135 140 145 

gtg gag ggt gaa tea eag gee gta ctg gtg gcg etg gag ata gte aac 656 
Val Glu Gly Glu Ser Gin Ala Val Leu Val Ala Leu Glu He Val Asn 
150 155 160 165 

ate gae gac aat ceg cce ate ctg caa gtg gte age gee tgc gta att 704 
He Asp Asp Asn Pro Pro He Leu Gin Val Val Ser Ala Cys Val He 
170 175 180 

cca gaa cat ggc gag get aga ctg acc gac tgc gtg tac caa gtg tea 752 
Pro Glu His Gly Glu Ala Arg Leu Thr Asp Cys Val Tyr Gin Val Ser 
185 190 195 

gae cgc gac ggt gaa ate age acc cge tte atg acg ttc cgt gte gae 800 
Asp Arg Asp Gly Glu He Ser Thr Arg Phe Met Thr Phe Arg Val Asp 
200 205 210 

age age agg get gca gat gaa age ate ttc tac atg gtt gga gaa tac 848 
Ser Ser Arg Ala Ala Asp Glu Ser He Phe Tyr Met Val Gly Glu Tyr 
215 220 225 

gae cce age gae tgg ttc aat atg aag atg act gtg ggg ate aat teg 896 
Asp Pro Ser Asp Trp Phe Asn Met Lys Met Thr Val Gly He Asn Ser 
230 235 240 245 

cce ttg aac tte gag aca act cag ctt cat ata ttt age gte aca get 944 
Pro Leu Asn Phe Glu Thr Thr Gin Leu His He Phe Ser Val Thr Ala 
250 255 260 

tet gac teg eta ecg aac aac cac acg gte acc atg atg gtg caa gtg 992 
Ser Asp Ser Leu Pro Asn Asn His Thr Val Thr Met Met Val Gin Val 
265 270 275 

gag aac gta gag tet egg cce cct cgc tgg gtg gag ate tte tea gtg 1040 
Glu Asn Val Glu Ser Arg Pro Pro Arg Trp Val Glu He Phe Ser Val 
280 285 290 

eag eag ttt gae gag aag act aat eag age ttc tee etc cgc gcg ata 1088 
Gin Gin Phe Asp Glu Lys Thr Asn Gin Ser Phe Ser Leu Arg Ala He 
295 300 305 

gac ggg gae acg gga ate aat agg gee ate aac tat ace etc ate agg 1136 
Asp Gly Asp Thr Gly He Asn Arg Ala He Asn Tyr Thr Leu He Arg 
310 315 320 325 

gat gae get gae gae ttc ttt tec etg gag gtg att gaa gac gga get 1184 
Asp Asp Ala Asp Asp Phe Phe Ser Leu Glu Val He Glu Asp Gly Ala 
330 335 340 

att etg cac gtg act gag ate gac cge gac aag ctt gaa aga gag ctt 1232 
He Leu His Val Thr Glu He Asp Arg Asp Lys Leu Glu Arg Glu Leu 
345 350 355 



2 



ttc aac etc acc ate gtt get tac aaa tct aet gac get age ttt gca 1280 
Phe Asn Leu Thr lie Val Ala Tyr Lys Ser Thr Asp Ala Ser Phe Ala 
360 365 370 

aea gag gee cac att tte ate ate gte aae gac gtc aat gat cag ega 1328 
Thr Glu Ala His lie Phe lie lie Val Asn Asp Val Asn Asp Gin Arg 
375 380 385 

eee gag ecg ctg eat aaa gaa tae agt att gat ate atg gag gaa act 1376 
Pro Glu Pro Leu His Lys Glu Tyr Ser lie Asp lie Met Glu Glu Thr 
390 395 400 405 

cea atg aet eta aac ttc aat gaa gaa ttt gga ttc cat gat ega gat 1424 
Pro Met Thr Leu Asn Phe Asn Glu Glu Phe Gly Phe His Asp Arg Asp 
410 415 420 

ttg ggt gaa aac get eaa tae aea gtg gaa ctt gag gac gtg ttc ecg 1472 
Leu Gly Glu Asn Ala Gin Tyr Thr Val Glu Leu Glu Asp Val Phe Pro 
425 430 435 

eea ggg gcg gcg tee gca tte tac ate gcg ecg ggg age ggc tac eag 1520 
Pro Gly Ala Ala Ser Ala Phe Tyr lie Ala Pro Gly Ser Gly Tyr Gin 
440 445 450 

agg cag ace tte ate atg ggc acc ata aae eae acc atg ctg gat tac 1568 
Arg Gin Thr Phe lie Met Gly Thr lie Asn His Thr Met Leu Asp Tyr 
455 460 465 

gaa gat gtc att ttt eag aae ate ate att aag gtc aaa gca gtg gac 1616 
Glu Asp Val lie Phe Gin Asn He He He Lys Val Lys Ala Val Asp 
470 475 480 485 

atg aae aac get age eae gtg ggc gag gcg ctg gtg tae gtg aac ctg , 1664 
Met Asn Asn Ala Ser His Val Gly Glu Ala Leu Val Tyr Val Asn Leu 
490 495 500 

ate aac tgg aac gac gaa ctt eee ate ttc gag gag age age tae tec 1712 
He Asn Trp Asn Asp Glu Leu Pro He Phe Glu Glu Ser Ser Tyr Ser 
505 510 515 

gcg teg ttt aag gag acc gtc gge gee ggc ttc ecg gtg gee aeg gtg 1760 
Ala Ser Phe Lys Glu Thr Val Gly Ala Gly Phe Pro Val Ala Thr Val 
520 525 530 

etc gee etc gac aga gac ate gac gac gta gta gtg eat tea ttg atg 1808 
Leu Ala Leu Asp Arg Asp He Asp Asp Val Val Val His Ser Leu Met 
535 540 545 

ggc aac get gtt gae tae ctg ttc ata gat gaa tea acg gga gag ate 1856 
Gly Asn Ala Val Asp Tyr Leu Phe He Asp Glu Ser Thr Gly Glu He 
550 555 560 565 

tte gtg age atg gac gat gee ttc gac tac cac ega eag aac act eta 1904 
Phe Val Ser Met Asp Asp Ala Phe Asp Tyr His Arg Gin Asn Thr Leu 
570 575 580 

ttt gtt cag gtg ege get gac gat act ttg gge gae ggc cea eae aac 1952 
Phe Val Gin Val Arg Ala Asp Asp Thr Leu Gly Asp Gly Pro His Asn 
585 590 595 

aea gtg ace acc cag ctg gtg ata gaa ctg gag gat gte aac aac aet 2000 
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Thr Val Thr Thr Gin Leu Val lie Glu Leu Glu Asp Val Asn Asn Thr 
600 605 610 

cct ccc acc eta cgc ttg ccc cgt teg act eea age gtc gag gag aac 2048 
Pro Pro Thr Leu Arg Leu Pro Arg Ser Thr Pro Ser Val Glu Glu Asn 
615 620 625 

gtt cec gaa gga tac gag ata tec egg gaa ate act get ace gac ccg 2096 
Val Pro Glu Gly Tyr Glu lie Ser Arg Glu He Thr Ala Thr Asp Pro 
630 635 640 645 

gac acc age gcc tac ctg tgg tte gag ate gae tgg gae tec acc tgg 2144 
Asp Thr Ser Ala Tyr Leu Trp Phe Glu He Asp Trp Asp Ser Thr Trp 
650 655 660 

gee acc aag cag ggc aga gag acc aac cct act gaa tac gtc ggg tgt 2192 
Ala Thr Lys Gin Gly Arg Glu Thr Asn Pro Thr Glu Tyr Val Gly Cys 
665 670 675 

ata gtt ate gaa aeg ata tac ccc ace gag gge aac egg ggt tec gcc 2240 
He Val He Glu Thr He Tyr Pro Thr Glu Gly Asn Arg Gly Ser Ala 
680 685 690 

ate ggg cgc etc gtg gtg eaa gag ate egg gac aac gtc ace ate gac 2288 
He Gly Arg Leu Val Val Gin Glu He Arg Asp Asn Val Thr He Asp 
695 700 705 

tte gag gaa tte gag atg ctt tac etc aee gte ege gtg agg gac etc 2336 
Phe Glu Glu Phe Glu Met Leu Tyr Leu Thr Val Arg Val Arg Asp Leu 
710 715 720 725 

aac act gte ate gga gat gae- tac gat gag gcg aeg tte aeg ate aea 2384 
Asn Thr Val He Gly Asp Asp Tyr Asp Glu Ala Thr Phe Thr He Thr 
730 735 740 

ata ate gae atg aac gac aac geg ccg ate tte gcg aac ggc aeg etg 2432 
He He Asp Met Asn Asp Asn Ala Pro He Phe Ala Asn Gly Thr Leu 
745 750 755 

aeg cag aeg atg ege gtg cgc gag ctg geg gcc age gge aeg etc ate 2480 
Thr Gin Thr Met Arg Val Arg Glu Leu Ala Ala Ser Gly Thr Leu He 
760 765 770 

gge tec gtg etc gee ace gae ate gac ggc ccg etc tac aac eaa gtg 2528 
Gly Ser Val Leu Ala Thr Asp He Asp Gly Pro Leu Tyr Asn Gin Val 
775 780 785 

cgc tac act ata eaa cct aga aac aac act cec gag gga tta gtg aag 257 6 

Arg Tyr Thr He Gin Pro Arg Asn Asn Thr Pro Glu Gly Leu Val Lys 
790 795 800 805 

att gae tte aea act ggt eaa att gag gtg gat gcg aac gag geg ate 2624 
He Asp Phe Thr Thr Gly Gin He Glu Val Asp Ala Asn Glu Ala He 
810 815 820 

gat gca gac gaa cec tgg ege tte tac ttg tac tae acc gtc ate get 2672 
Asp Ala Asp Glu Pro Trp Arg Phe Tyr Leu Tyr Tyr Thr Val He Ala 
825 830 835 

age gae gag tge tec ctg gaa aac ege aeg gaa tgt cct cca gat tec 2720 
Ser Asp Glu Cys Ser Leu Glu Asn Arg Thr Glu Cys Pro Pro Asp Ser 
840 845 850 
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aac tac ttc gaa gtt cca ggc gat ate gaa ata gaa ate ate gac aca 2768 
Asn Tyr Phe Glu Val Pro Gly Asp He Glu He Glu He He Asp Thr 
855 860 865 

aac aae aaa gtg act gag ceg cte act gag aag ttc aac aeg aeg gtg 2816 
Asn Asn Lys Val Pro Glu Pro Leu Thr Glu Lys Phe Asn Thr Thr Val 
870 875 880 885 

tac gtc tgg gag aat gee aeg age ggc gac gag gtg gtc cag ctg tac 2864 
Tyr Val Trp Glu Asn Ala Thr Ser Gly Asp Glu Val Val Gin Leu Tyr 
890 895 900 

tec cac gac cgt gac aga gac gag ttg tac cac aeg gta cga tac aeg 2912 
Ser His Asp Arg Asp Arg Asp Glu Leu Tyr His Thr Val Arg Tyr Thr 
905 910 915 

atg aac ttt gcg gtg aac cec cga ctg egg gat ttc ttc gag gtg gac 2960 
Met Asn Phe Ala Val Asn Pro Arg Leu Arg Asp Phe Phe Glu Val Asp 
920 925 930 

ctg gac act ggt egc ctt gag gtg cat tac ceg ggg gac gaa aaa ttg 3008 
Leu Asp Thr Gly Arg Leu Glu Val His Tyr Pro Gly Asp Glu Lys Leu 
935 940 945 

gac egc gat ggg gat gag cet aca cat act ate ttt gta aat ttc ate 3056 
Asp Arg Asp Gly Asp Glu Pro Thr His Thr He Phe Val Asn Phe He 
950 955 960 965 

gat aac ttc ttt tct gat ggt gac ggt agg aga aac cag gac gaa gtt 3104 
Asp Asn Phe Phe Ser Asp Gly Asp Gly Arg Arg Asn Gin Asp Glu Val 
970 975 980 

gaa ata ttt gtc gtt eta ttg gat gtg aac gac aac get cet gag atg 3152 
Glu He Phe Val Val Leu Leu Asp Val Asn Asp Asn Ala Pro Glu Met 
985 990 995 

cca ttg cet gat gaa etc egg ttt gat gtt tec gaa gga gca gtt get 3200 
Pro Leu Pro Asp Glu Leu Arg Phe Asp Val Ser Glu Gly Ala Val Ala 
1000 1005 1010 

ggt gtc cgt gta cte cca gaa ate tac gca ceg gac agg gat gaa cca 3248 
Gly Val Arg Val Leu Pro Glu He Tyr Ala Pro Asp Arg Asp Glu Pro 
1015 1020 1025 

gac aeg gac aac teg cgt gtc ggt tac gga ate ctg gac etc aeg ate 3296 
Asp Thr Asp Asn Ser Arg Val Gly Tyr Gly He Leu Asp Leu Thr He 
1030 1035 1040 1045 

ace gac cga gac ate gag gtg ceg gat etc ttc ace atg ate teg att 3344 
Thr Asp Arg Asp He Glu Val Pro Asp Leu Phe Thr Met He Ser He 
1050 1055 1060 

gaa aac aaa act ggg gaa ctt gag ace get atg gac ttg agg ggg tat 3392 
Glu Asn Lys Thr Gly Glu Leu Glu Thr Ala Met Asp Leu Arg Gly Tyr 
1065 1070 1075 

tgg ggc act tac gaa ata ttc att gag gee ttc gac cac ggc tac ceg 3440 
Trp Gly Thr Tyr Glu He Phe He Glu Ala Phe Asp His Gly Tyr Pro 
1080 1085 1090 

cag cag agg tec aac gag aeg tac ace ctg gtc ate egc cec tac aac 3488 
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Gin Gin Arg Ser Asn Glu Thr Tyr Thr Leu Val lie Arg Pro Tyr Asn 
1095 1100 1105 



ttc cac cac cct gtg ttc gtg ttc ccg caa ccc gac tec gtc att egg 3536 
Phe His His Pro Val Phe Val Phe Pro Gin Pro Asp Ser Val He Arg 
1110 1115 1120 1125 

ctt tct agg gag cge gca aca gaa ggc gge gtt etg gcg acg get gcc 3584 
Leu Ser Arg Glu Arg Ala Thr Glu Gly Gly Val Leu Ala Thr Ala Ala 
1130 1135 1140 

aae gag tte etg gag ceg ate tac gcc acc gac gag gae ggc etc cac 3632 
Asn Glu Phe Leu Glu Pro He Tyr Ala Thr Asp Glu Asp Gly Leu His 
1145 1150 1155 

gcg ggc age gtc acg tte cac gtc cag gga aat gag gag gcc gtt cag 3680 
Ala Gly Ser Val Thr Phe His Val Gin Gly Asn Glu Glu Ala Val Gin 
1160 1165 1170 

tac ttt gat ata act gaa gtg gga gca gga gaa aat age ggg cag ett 3728 
Tyr Phe Asp He Thr Glu Val Gly Ala Gly Glu Asn Ser Gly Gin Leu 
1175 1180 1185 

ata tta cge cag ett tte eca gag caa ate aga caa tte agg ate acg 3776 
He Leu Arg Gin Leu Phe Pro Glu Gin He Arg Gin Phe Arg He Thr 
1190 1195 1200 1205 

ate egg gcc acg gae ggc ggc acg gag ccc ggc ccg ctt tgg acc gac 3824 
He Arg Ala Thr Asp Gly Gly Thr Glu Pro Gly Pro Leu Trp Thr Asp 
1210 1215 1220 

gtc aeg ttt teg gtg gte tte gta ccc aea cag gge gae eca gtg ttc 3872 
Val Thr Phe Ser Val Val Phe Val Pro Thr Gin Gly Asp Pro Val Phe 
1225 1230 1235 

age gaa aat gca get act gtc gcc ttc ttc gag ggt gaa gaa gge etc 3920 
Ser Glu Asn Ala Ala Thr Val Ala Phe Phe Glu Gly Glu Glu Gly Leu 
1240 1245 1250 

cgt gag agt ttt gag etg ccg caa gea gaa gac ett aaa aae cac etc 3968 
Arg Glu Ser Phe Glu Leu Pro Gin Ala Glu Asp Leu Lys Asn His Leu 
1255 1260 1265 

tge gaa gat gae tgc caa gat ate tac tac agg ttt att gac gge aae 4016 
Cys Glu Asp Asp Cys Gin Asp He Tyr Tyr Arg Phe He Asp Gly Asn 
1270 1275 1280 1285 

aae gag ggt ctt tte gta etg gac cag tea age aae gtc ate tee ett 4064 
Asn Glu Gly Leu Phe Val Leu Asp Gin Ser Ser Asn Val He Ser Leu 
1290 1295 1300 

geg cag gag ttg gac cge gag gtg gcc acg tct tac aeg etg cac ate 4112 
Ala Gin Glu Leu Asp Arg Glu Val Ala Thr Ser Tyr Thr Leu. His He 
1305 1310 1315 

geg gcg age aae teg ccc gac gee act ggg ate ect etg cag act tec 4160 
Ala Ala Ser Asn Ser Pro Asp Ala Thr Gly He Pro Leu Gin Thr Ser 
1320 1325 1330 

ate etc gtt gtc aeg gtc aat gta aga gaa gcg aae ceg cge eca att 4208 
He Leu Val Val Thr Val Asn Val Arg Glu Ala Asn Pro Arg Pro He 
1335 1340 1345 
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ttc gag cag gac ctt tac aca gcg ggc att teg acg ttg gac age att 4256 
Phe Glu Gin Asp Leu Tyr Thr Ala Gly lie Ser Thr Leu Asp Ser lie 
1350 1355 1360 1365 

ggc egg gaa ttg ctt act gtc agg gcg age cac aca gaa gac gac ace 4304 
Gly Arg Glu Leu Leu Thr Val Arg Ala Ser His Thr Glu Asp Asp Thr 
1370 1375 1380 

ate acg tae ace ata gac cgt gcg age atg cag ctg gac age age eta 4352 
lie Thr Tyr Thr lie Asp Arg Ala Ser Met Gin Leu Asp Ser Ser Leu 
1385 1390 1395 

gaa gee gtg cgc gac teg gee ttc gcg ctg cat gcg acc acc ggc gtg 4 400 

Glu Ala Val Arg Asp Ser Ala Phe Ala Leu His Ala Thr Thr Gly Val 
1400 1405 1410 

ctt teg etc aat atg eag ccc acc get tec atg cac ggc atg ttc gag 4448 
Leu Ser Leu Asn Met Gin Pro Thr Ala Ser Met His Gly Met Phe Glu 
1415 1420 1425 

tte gac gtc ate get acg gat aca get tet gca ate gac aca gee cgt 4496 
Phe Asp Val lie Ala Thr Asp Thr Ala Ser Ala lie Asp Thr Ala Arg 
1430 1435 1440 1445 

gtg aaa gtc tac etc ate tea teg caa aae cgc gtg ace tte att tte 4544 
Val Lys Val Tyr Leu lie Ser Ser Gin Asn Arg Val Thr Phe lie Phe 
1450 1455 1460 

gat aae eaa ctt gag ace gtt gag eag aae aga aat ttc ata gcg gcc 4592 
Asp Asn Gin Leu Glu Thr Val Glu Gin Asn Arg Asn Phe lie Ala Ala 
1465 1470 1475 

acg tte age acc ggg tte aae atg acg tge aae ate gac cag gtg gtg 4 640 

Thr Phe Ser Thr Gly Phe Asn Met Thr Cys Asn lie Asp Gin Val Val 
1480 1485 1490 

ceg ttc age gac age age ggc gtg gcg caa gac gac acc acc gag gtg 4 688 

Pro Phe Ser Asp Ser Ser Gly Val Ala Gin Asp Asp Thr Thr Glu Val 
1495 1500 1505 

cgc gcg cac ttc ate egg gac aae gtg cce gtg eag gca eaa gag gtc 4736 
Arg Ala His Phe lie Arg Asp Asn Val Pro Val Gin Ala Gin Glu Val 
1510 1515 1520 1525 

gag gee gtc cgc age gac acg gtg ctg ctg cgc acc ate cag ctg atg 4784 
Glu Ala Val Arg Ser Asp Thr Val Leu Leu Arg Thr lie Gin Leu Met 
1530 1535 1540 

ctg age acc aae age etg gtg ctg caa gac ctg gtg acg ggt gac act 4832 
Leu Ser Thr Asn Ser Leu Val Leu Gin Asp Leu Val Thr Gly Asp Thr 
1545 1550 1555 

ceg acg eta ggc gag gag tea atg cag ate gee gtc tac gca eta gee 4 880 

Pro Thr Leu Gly Glu. Glu Ser Met Gin lie Ala Val Tyr Ala Leu Ala 
1560 1565 1570 

gcg etc tec get gtg eta ggc tte etc tge etc gta etg ctt etc gca 4928 
Ala Leu Ser Ala Val Leu Gly Phe Leu Cys Leu Val Leu Leu Leu Ala 
1575 1580 1585 

ttg ttc tgt agg aca aga gca ctg aae egg cag etg caa gca etc tec 4976 
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Leu Phe Cys Arg Thr Arg Ala Leu Asn Arg Gin Leu Gin Ala Leu Ser 
1590 1595 1600 1605 



atg acg aag tac ggc teg gtg gac tec ggg ctg aac ege gee ggg ctg 5024 
Met Thr Lys Tyr Gly Ser Val Asp Ser Gly Leu Asn Arg Ala Gly Leu 
1610 1615 1620 

gcg eeg gge aec aae aag cac gee gtc gag gge tec aae eee atg tgg 5072 
Ala Pro Gly Thr Asn Lys His Ala Val Glu Gly Ser Asn Pro Met Trp 
1625 1630 1635 

aac gag gcc ate ege gcg ccc gae ttc gac gee ate agt gae gcg agt 5120 
Asn Glu Ala He Arg Ala Pro Asp Phe Asp Ala He Ser Asp Ala Ser 
1640 1645 1650 

gge gae tee gae ctg ate ggc ate gag gac atg ccg caa tte ege gae 5168 
Gly Asp Ser Asp Leu He Gly He Glu Asp Met Pro Gin Phe Arg Asp 
1655 1660 1665 

gae tac ttc ccg ccc gge gac aca gac tea age age ggc ate gtc ttg 5216 
Asp Tyr Phe Pro Pro Gly Asp Thr Asp Ser Ser Ser Gly He Val Leu 
1670 1675 1680 1685 

cac atg gge gaa gcc acg gae aae aag eee gtg ace acg cat ggc aac 5264 
His Met Gly Glu Ala Thr Asp Asn Lys Pro Val Thr Thr His Gly Asn 
1690 1695 1700 

aac ttc ggg ttc aag tec acc ccg tac ctg cea cag ccg cac cca aag 5312 
Asn Phe Gly Phe Lys Ser Thr Pro Tyr Leu Pro Gin Pro His Pro Lys 
1705 1710 1715 

taactgeeag ggtataacet gtceagggtg cetaegeege gegaagtgcg eacaegegtt 5372 

tateateggg aaacattage atgaagatae etatgtacat attgtaaatt gtaacatate 5432 

tatttttata caaatatatt ttatttatat ttgctaaaaa aaaaaaaaaa aaaaaaaaaa 5492 

ctegag 54 98 

<210> 2 
<211> 1717 
<212> PRT 

<213> Ostrinia nubilalis 
<400> 2 

Met Gly Val Glu Arg Phe Phe Pro Ala Val Leu Leu Val Ser Leu Ala 

15 10 15 

Ser Ala Ala Leu Ala Asn Gin Arg Cys Ser Tyr He He Ala He Pro 

20 25 30 

Arg Pro Glu Thr Pro Glu Leu Pro Pro He Asp Tyr Glu Gly Lys Ser 

35 40 45 

Trp Ser Glu Gin Pro Leu He Pro Gly Pro Thr Arg Glu Glu Val Cys 

50 55 60 

Met Glu Asn Phe Leu Pro Asp Gin Met He Gin Val He Tyr Met Glu 
65 70 75 80 

Glu Glu He Glu Gly Asp Val He He Ala Lys Leu Asn Tyr Gin Gly 

85 90 95 

Ser Asn Thr Pro Val Leu Ser He Met Ser Gly Gin Pro Arg Ala Gin 

100 105 110 

Leu Gly Pro Glu Phe Arg Gin Asn Glu Ala Asp Gly Gin Trp Ser Leu 

115 120 125 

Val He Thr Gin Arg Gin Asp Tyr Glu Thr Ala Thr Met Gin Ser Tyr 

130 135 140 

Val Phe Ser He Gin Val Glu Gly Glu Ser Gin Ala Val Leu Val Ala 
145 150 155 160 
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Asn lie Asp Asp 
165 

lie Pro Glu His 

Ser Asp Arg Asp 
200 

Asp Ser Ser Arg 
215 

Tyr Asp Pro Ser 
230 

Ser Pro Leu Asn 
245 

Ala Ser Asp Ser 

Val Glu Asn Val 
280 

Val Gin Gin Phe 
295 

He Asp Gly Asp 
310 

Arg Asp Asp Ala 
325 

Ala He Leu His 

Leu Phe Asn Leu 
360 

Ala Thr Glu Ala 
375 

Arg Pro Glu Pro 
390 

Thr Pro Met Thr 
405 

Asp Leu Gly Glu 

Pro Pro Gly Ala 
440 

Gin Arg Gin Thr 
455 

Tyr Glu Asp Val 
470 

Asp Met Asn Asn 
485 

Leu He Asn Trp 

Ser Ala Ser Phe 
520 

Val Leu Ala Leu 
535 

Met Gly Asn Ala 
550 

He Phe Val Ser 
565 

Leu Phe Val Gin 

Asn Thr Val Thr 
600 

Thr Pro Pro Thr 
615 

Asn Val Pro Glu 
630 

Pro Asp Thr Ser 
645 



Asn Pro Pro He 
170 

Gly Glu Ala Arg 
185 

Gly Glu He Ser 

Ala Ala Asp Glu 
220 

Asp Trp Phe Asn 
235 

Phe Glu Thr Thr 
250 

Leu Pro Asn Asn 
265 

Glu Ser Arg Pro 

Asp Glu Lys Thr 
300 

Thr Gly He Asn 
315 

Asp Asp Phe Phe 
330 

Val Thr Glu He 
345 

Thr He Val Ala 

His He Phe He 
380 

Leu His Lys Glu 
395 

Leu Asn Phe Asn 
410 

Asn Ala Gin Tyr 
425 

Ala Ser Ala Phe 

Phe He Met Gly 
460 

He Phe Gin Asn 
475 

Ala Ser His Val 
490 

Asn Asp Glu Leu 
505 

Lys Glu Thr Val 

Asp Arg Asp He 
540 

Val Asp Tyr Leu 
555 

Met Asp Asp Ala 
570 

Val Arg Ala Asp 
585 

Thr Gin Leu Val 

Leu Arg Leu Pro 
620 

Gly Tyr Glu He 
635 

Ala Tyr Leu Trp 
650 



Leu Gin Val Val 
175 

Leu Thr Asp Cys 
190 

Thr Arg Phe Met 
205 

Ser He Phe Tyr 

Met Lys Met Thr 
240 

Gin Leu His He 
255 

His Thr Val Thr 
270 

Pro Arg Trp Val 
285 

Asn Gin Ser Phe 

Arg Ala He Asn 
320 

Ser Leu Glu Val 
335 

Asp Arg Asp Lys 
350 

Tyr Lys Ser Thr 
365 

He Val Asn Asp 

Tyr Ser He Asp 
400 

Glu Glu Phe Gly 
415 

Thr Val Glu Leu 
430 

Tyr He Ala Pro 
445 

Thr He Asn His 

He He He Lys 
480 

Gly Glu Ala Leu 
495 

Pro He Phe Glu 
510 

Gly Ala Gly Phe 
525 

Asp Asp Val Val 

Phe He Asp Glu 
560 

Phe Asp Tyr His 
575 

Asp Thr Leu Gly 
590 

He Glu Leu Glu 
605 

Arg Ser Thr Pro 

Ser Arg Glu He 
640 

Phe Glu He Asp 
655 
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Glu Asp Gly Leu His Ala Gly Ser Val Thr Phe His Val Gin Gly Asn 

1155 1160 1165 

Glu Glu Ala Val Gin Tyr Phe Asp He Thr Glu Val Gly Ala Gly Glu 

1170 1175 1180 

Asn Ser Gly Gin Leu lie Leu Arg Gin Leu Phe Pro Glu Gin He Arg 
1185 1190 1195 1200 

Gin Phe Arg He Thr He Arg Ala Thr Asp Gly Gly Thr Glu Pro Gly 

1205 1210 1215 

Pro Leu Trp Thr Asp Val Thr Phe Ser Val Val Phe Val Pro Thr Gin 

1220 1225 1230 

Gly Asp Pro Val Phe Ser Glu Asn Ala Ala Thr Val Ala Phe Phe Glu 

1235 1240 1245 

Gly Glu Glu Gly Leu Arg Glu Ser Phe Glu Leu Pro Gin Ala Glu Asp 

1250 1255 1260 

Leu Lys Asn His Leu Cys Glu Asp Asp Cys Gin Asp He Tyr Tyr Arg 
1265 1270 1275 1280 

Phe He Asp Gly Asn Asn Glu Gly Leu Phe Val Leu Asp Gin Ser Ser 

1285 1290 1295 

Asn Val He Ser Leu Ala Gin Glu Leu Asp Arg Glu Val Ala Thr Ser 

1300 1305 1310 

Tyr Thr Leu His He Ala Ala Ser Asn Ser Pro Asp Ala Thr Gly He 

1315 1320 1325 

Pro Leu Gin Thr Ser He Leu Val Val Thr Val Asn Val Arg Glu Ala 

1330 1335 1340 

Asn Pro Arg Pro He Phe Glu Gin Asp Leu Tyr Thr Ala Gly He Ser 
1345 1350 1355 1360 

Thr Leu Asp Ser He Gly Arg Glu Leu Leu Thr Val Arg Ala Ser His 

1365 1370 1375 

Thr Glu Asp Asp Thr He Thr Tyr Thr He Asp Arg Ala Ser Met Gin 

1380 1385 1390 

Leu Asp Ser Ser Leu Glu Ala Val Arg Asp Ser Ala Phe Ala Leu His 

1395 1400 1405 

Ala Thr Thr Gly Val Leu Ser Leu Asn Met Gin Pro Thr Ala Ser Met 

1410 1415 1420 

His Gly Met Phe Glu Phe Asp Val He Ala Thr Asp Thr Ala Ser Ala 
1425 1430 1435 1440 

He Asp Thr Ala Arg Val Lys Val Tyr Leu He Ser Ser Gin Asn Arg 

1445 1450 1455 

Val Thr Phe He Phe Asp Asn Gin Leu Glu Thr Val Glu Gin Asn Arg 

1460 1465 1470 

Asn Phe He Ala Ala Thr Phe Ser Thr Gly Phe Asn Met Thr Cys Asn 

1475 1480 1485 

He Asp Gin Val Val Pro Phe Ser Asp Ser Ser Gly Val Ala Gin Asp 

1490 - 1495 1500 

Asp Thr Thr Glu Val Arg Ala His Phe He Arg Asp Asn Val Pro Val 
1505 1510 1515 1520 

Gin Ala Gin Glu Val Glu Ala Val Arg Ser Asp Thr Val Leu Leu Arg 

1525 1530 1535 

Thr He Gin Leu Met Leu Ser Thr Asn Ser Leu Val Leu Gin Asp Leu 

1540 1545 1550 

Val Thr Gly Asp Thr Pro Thr Leu Gly Glu Glu Ser Met Gin He Ala 

1555 1560 1565 

Val Tyr Ala Leu Ala Ala Leu Ser Ala Val Leu Gly Phe Leu Cys Leu 

1570 1575 1580 

Val Leu Leu Leu Ala Leu Phe Cys Arg Thr Arg Ala Leu Asn Arg Gin 
1585 1590 1595 1600 

Leu Gin Ala Leu Ser Met Thr Lys Tyr Gly Ser Val Asp Ser Gly Leu 

1605 1610 1615 

Asn Arg Ala Gly Leu Ala Pro Gly Thr Asn Lys His Ala Val Glu Gly 

1620 1625 1630 

Ser Asn Pro Met Trp Asn Glu Ala He Arg Ala Pro Asp Phe Asp Ala 
1635 1640 1645 
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lie Ser Asp Ala Ser Gly Asp Ser Asp Leu He Gly He Glu Asp Met 

1650 1655 1660 

Pro Gin Phe Arg Asp Asp Tyr Phe Pro Pro Gly Asp Thr Asp Ser Ser 
1665 1670 1675 1680 

Ser Gly He Val Leu His Met Gly Glu Ala Thr Asp Asn Lys Pro Val 

1685 1690 1695 

Thr Thr His Gly Asn Asn Phe Gly Phe Lys Ser Thr Pro Tyr Leu Pro 

1700 1705 1710 

Gin Pro His Pro Lys 
1715 

<210> 3 
<211> 5527 
<212> DNA 

<213> Heliothis zea 

<220> 
<221> CDS 

<222> (171) . . . (5360) 
<400> 3 

gtggattgtt gttctaaaaa cagaaaaaaa acgcagtttg aaaaaagtta tttttgtgat 60 
atttgtgtaa agtgtagtgt taaataattt ggcattgctg taaaggatta aagagtgttc 120 
caattgatca cccagaggtg gatcgaccag actagacaca gaactatgag atg gca 176 

Met Ala 
1 

gtc gac gtg aga ata ttg acg gca gcg gtt ttc att ate get get cae 224 
Val Asp Val Arg He Leu Thr Ala Ala Val Phe He He Ala Ala His 
5 10 15 

ttg act ttc gcg caa gat tgt age tae atg gta gca ata ccc aga cca 272 
Leu Thr Phe Ala Gin Asp Cys Ser Tyr Met Val Ala He Pro Arg Pro 
20 25 30 

gag cga cca gat ttt cca agt eta aat ttc gat gga ata cca tgg agt 320 
Glu Arg Pro Asp Phe Pro Ser Leu Asn Phe Asp Gly He Pro Trp Ser 
35 40 45 50 

egg tat cee etg ata eea gtg gag ggt aga gaa gat gtg tge atg aae 368 
Arg Tyr Pro Leu He Pro Val Glu Gly Arg Glu Asp Val Cys Met Asn 
55 60 65 

gaa ttc cag cca gat gee ttg aae eea gtt acc gtc ate tte atg gag 416 
Glu Phe Gin Pro Asp Ala Leu Asn Pro Val Thr Val He Phe Met Glu 
70 75 80 

gag gag ata gaa ggg gat gtg get ate gcg agg ctt aae tac cga ggt 4 64 

Glu Glu He Glu Gly Asp Val Ala He Ala Arg Leu Asn Tyr Arg Gly 
85 90 95 

ace aat act ccg aee att gta tct eea ttt age ttt ggt act ttt aac 512 
Thr Asn Thr Pro Thr He Val Ser Pro Phe Ser Phe Gly Thr Phe Asn 
100 105 110 

atg ttg ggg ccg gtc ata cgt aga ata cct gag aat ggt ggc gac tgg 560 
Met Leu Gly Pro Val He Arg Arg He Pro Glu Asn Gly Gly Asp Trp 
115 120 125 130 

cat etc gte att aca eag aga cag gac tae gag aeg eea ggt atg cag 608 
His Leu Val He Thr Gin Arg Gin Asp Tyr Glu Thr Pro Gly Met Gin 
135 140 145 
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cag tac ate 
Gin Tyr lie 



gtg atg ctg 
Val Met Leu 
165 

atg ttt gag 
Met Phe Glu 
180 

tea tge aag 
Ser Cys Lys 
195 

ttc atg agg 
Phe Met Arg 



gaa ete gtc 
Glu Leu Val 



aga gtt cae 
Arg Val His 
245 

ttg ttt aga 
Leu Phe Arg 
260 

aeg atg atg 
Thr Met Met 
275 

atg gag ata 
Met Glu lie 



ttt agg gtt 
Phe Arg Val 



ttc tat agg 
Phe Tyr Arg 
325 

caa aeg ata 
Gin Thr He 
340 

ata gac agg 
He Asp Arg 
355 

geg tae aaa 
Ala Tyr Lys 



teg aaa acc 



tte gae gtg 
Phe Asp Val 
150 

ete att gte 
Leu He Val 



cct tgt gat 
Pro Cys Asp 



tac acc gtg 
Tyr Thr Val 
200 

ttc gaa ate 
Phe Glu He 
215 

aga gaa aat 
Arg Glu Asn 
230 

gte aaa aaa 
Val Lys Lys 



gtt aca get 
Val Thr Ala 



gtg caa gta 
Val Gin Val 
280 

ttt get gte 
Phe Ala Val 
295 

ega gee ate 
Arg Ala He 
310 

ate gaa act 
He Glu Thr 



gaa ggt ggt 
Glu Gly Gly 



gae act eta 
Asp Thr Leu 
360 

tat gge gat 
Tyr Gly Asp 
375 

gat gtg gtc 



agg gta gac 
Arg Val Asp 
155 

aae ate gat 
Asn He Asp 
170 

att cct gaa 
He Pro Glu 
185 

age gat get 
Ser Asp Ala 



age age gat 
Ser Ser Asp 



ata caa gga 
He Gin Gly 
235 

cct ctt gat 
Pro Leu Asp 
250 

tat gat tec 
Tyr Asp Ser 
265 

gag aac gtt 
Glu Asn Val 



eag eag ttc 
Gin Gin Phe 



gat gga gat 
Asp Gly Asp 
315 

gaa aaa gga 
Glu Lys Gly 
330 

ega gaa gge 
Arg Glu Gly 
345 

gag aag gaa 
Glu Lys Glu 



aat gac gtg 
Asn Asp Val 



ate ate gtg 



gat gaa eeg 
Asp Glu Pro 



gac aac gat 
Asp Asn Asp 



ege ggt gaa 
Arg Gly Glu 
190 

gae gge gag 
Asp Gly Glu 
205 

ega gae gat 
Arg Asp Asp 
220 

caa tgg atg 
Gin Trp Met 



tat gag gaa 
Tyr Glu Glu 



eta eea aac 
Leu Pro Asn 
270 

gag aac aga 
Glu Asn Arg 
285 

gat gag aag 
Asp Glu Lys 
300 

aeg gga ate 
Thr Gly He 



gag gaa gac 
Glu Glu Asp 



get tgg ttt 
Ala Trp Phe 
350 

gtt ttc cae 
Val Phe His 
365 

gaa gge agt 
Glu Gly Ser 
380 

aae gat gtc 
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eta gtg gee 
Leu Val Ala 
160 

eet ate ata 
Pro He He 
175 

aca gge ate 
Thr Gly He 



ate agt aca 
He Ser Thr 



gac gaa tat 
Asp Glu Tyr 
225 

tat gtt cat 
Tyr Val His 
240 

aac eeg eta 
Asn Pro Leu 
255 

aca cat aca 
Thr His Thr 



eeg eeg ega 
Pro Pro Arg 



aeg gaa caa 
Thr Glu Gin 
305 

gat aaa cct 
Asp Lys Pro 
320 

ttg ttc age 
Leu Phe Ser 
335 

aae gte get 
Asn Val Ala 



gtg tec ata 
Val Ser He 



teg tea tte 
Ser Ser Phe 
385 

aat gat eag 



aeg 656 
Thr 



cag 704 
Gin 



aca 752 
Thr 



cgt 800 

Arg 

210 

tte 848 
Phe 



atg 896 
Met 



cat 944 
His 



gtg 992 
Val 



tgg 1040 

Trp 

290 

tec 1088 
Ser 



att 1136 
He 



att 1184 
He 



eea 1232 
Pro 



ata 1280 

He 

370 

eag 1328 
Gin 



geg 1376 



Ser Lys Thr 



ccg ctt cct 
Pro Leu Pro 
405 

gcg atg acc 
Ala Met Thr 
420 

ggt cct cac 
Gly Pro His 
435 

cga get cac 
Arg Ala His 



cag tec ttc 
Gin Ser Phe 



gtg cca gag 
Val Pro Glu 
485 

gac gat ccc 
Asp Asp Pro 
500 

aac tgg aac 
Asn Trp Asn 
515 

age ttc gat 
Ser Phe Asp 



gcg aag gac 
Ala Lys Asp 



aac gea gta 
Asn Ala Val 
565 

gtc aca gaa 
Val Thr Glu 
580 

gtg cag ata 
Val Gin He 
595 

act act cag 
Thr Thr Gin 



acg etc agg 
Thr Leu Arg 



Asp Val Val 
390 

ttc egg gaa 
Phe Arg Glu 



ctg aat tta 
Leu Asn Leu 



gea caa tac 
Ala Gin Tyr 
440 

gag gcg ttc 
Glu Ala Phe 
455 

att atg ggc 
He Met Gly 
470 

ttc cag aat 
Phe Gin Asn 



aaa tgg gtg 
Lys Trp Val 



gat gag ctg 
Asp Glu Leu 
520 

gag aca gag 
Glu Thr Glu 
535 

egg gat gtt 
Arg Asp Val 
550 

age tac ctg 
Ser Tyr Leu 



aac gaa gea 
Asn Glu Ala 



cca get gac 
Pro Ala Asp 
600 

ttg gtg ate 
Leu Val He 
615 

ctg cct cgc 
Leu Pro Arg 
630 



He He Val 
395 

gag tac tec 
Glu Tyr Ser 
410 

gaa gac ttt 
Glu Asp Phe 
425 

aca gta cac 
Thr Val His 



tac ata gea 
Tyr He Ala 



acg cag aac 
Thr Gin Asn 
475 

ata caa ctg 
He Gin Leu 
490 

ggt ate gcg 
Gly He Ala 
505 

ccg atg ttc 
Pro Met Phe 



ggc gea ggc 
Gly Ala Gly 



ggt gat aaa 
Gly Asp Lys 
555 

agg ate gac 
Arg He Asp 
570 

ttc aac tat 
Phe Asn Tyr 
585 

gac acg ctg 
Asp Thr Leu 



aag ctg egg 
Lys Leu Arg 



gee act cca 
Ala Thr Pro 
635 



Asn Asp Val 



att gaa att 
He Glu He 



ggg ttc eat 
Gly Phe His 
430 

tta gag age 
Leu Glu Ser 
445 

ccg gag gtt 
Pro Glu Val 
460 

cat cac atg 
His His Met 



agg gee gta 
Arg Ala Val 



ata ate aac 
He He Asn 
510 

gag agt gac 
Glu Ser Asp 
525 

ttc tat gtg 
Phe Tyr Val 
540 

gtc gaa cac 
Val Glu His 



aag gaa acc 
Lys Glu Thr 



cac agg cag 
His Arg Gin 
590 

ggc gag cct 
Gly Glu Pro 
605 

gac att aac 
Asp He Asn 
620 

tea gtg gaa 
Ser Val Glu 
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Asn Asp Gin 
400 

atg gag gaa 
Met Glu Glu 
415 

gat aga gat 
Asp Arg Asp 



ate cat cct 
He His Pro 



ggc tac cag 
Gly Tyr Gin 
465 

ctg gac ttc 
Leu Asp Phe 
480 

gcg ata gac 
Ala He Asp 
495 

att aaa ctg 
He Lys Leu 



gtg caa act 
Val Gin Thr 



gee act gtt 
Ala Thr Val 
545 

tet eta atg 
Ser Leu Met 
560 

ggc gag ata 
Gly Glu He 
575 

aac gaa etc 
Asn Glu Leu 



tac aac acc 
Tyr Asn Thr 



aac acc cct 
Asn Thr Pro 
625 

gag aac gtg 
Glu Asn Val 
640 



Ala 



act 1424 
Thr 



etc 1472 
Leu 



ccc 1520 

Pro 

450 

ege 1568 
Arg 



gaa 1616 
Glu 



atg 1664 
Met 



ate 1712 
He 



gtc 1760 

Val 

530 

gtg 1808 
Val 



ggt 1856 
Gly 



ttc 1904 
Phe 



ttt 1952 
Phe 



aac 2000 

Asn 

610 

cct 2048 
Pro 



ccc 2096 
Pro 



gac ggg ttt 
Asp Gly Phe 
645 

aca get gag 
Thr Ala Glu 
660 

aag cag gga 
Lys Gin Gly 
675 

ate gag acg 
lie Glu Thr 



cgc gtg gta 
Arg Val Val 



.atg ttt gaa 
Met Phe Glu 
725 

gtt att gga 
Val He Gly 
740 

gac atg aac 
Asp Met Asn 
755 

gag ttc cgt 
Glu Phe Arg 



gta ctg gcc 
Val Leu Ala 



act att act 
Thr He Thr 
805 

ttc aac acg 
Phe Asn Thr 
820 

gac gag ccg 
Asp Glu Pro 
835 

aag tgt gac 
Lys Cys Asp 



ttt gag aca 
Phe Glu Thr 



aag gtg cct 



gtg ate ccc 
Val He Pro 



ctg cgc ttc 
Leu Arg Phe 



egg aat act 
Arg Asn Thr 
680 

ata tac ccg 
He Tyr Pro 
695 

gtg ega gag 
Val Arg Glu 
710 

gtt eta tac 
Val Leu Tyr 



gaa gac cat 
Glu Asp His 



gac aac cct 
Asp Asn Pro 
760 

gtg ega gag 
Val Arg Glu 
775 

act gat ate 
Thr Asp He 
790 

ccc aga eta 
Pro Arg Leu 



ggt cag ate 
Gly Gin He 



ccg cgt cag 
Pro Arg Gin 
840 

etc ctt act 
Leu Leu Thr 
855 

ccg gga gag 
Pro Gly Glu 
870 

eaa gtg gaa 



aeg cag ctg 
Thr Gin Leu 
650 

gag ate gac 
Glu He Asp 
665 

gac tet aag 
Asp Ser Lys 



aat ata aac 
Asn He Asn 



ate egg gac 
He Arg Asp 
715 

etc ace gtc 
Leu Thr Val 
730 

gat ata tec 
Asp He Ser 
745 

ccc ctg tgg 
Pro Leu Trp 



gtg gca gcc 
Val Ala Ala 



gac gga ccg 
Asp Gly Pro 
795 

gac act cea 
Asp Thr Pro 
810 

tee gta aag 
Ser Val Lys 
825 

aac etc tac 
Asn Leu Tyr 



gte act gag 
Val Thr Glu 



att acc ate 
He Thr He 
875 

gac gac aag 



eac gee aeg 
His Ala Thr 



tgg cag aac 
Trp Gin Asn 
670 

gag tat ate 
Glu Tyr He 
685 

cag ega gge 
Gin Arg Gly 
700 

ggc gtc acc 
Gly Val Thr 



att gtg agg 
He Val Arg 



aca ttc aeg 
Thr Phe Thr 
750 

gtg gaa gge 
Val Glu Gly 
765 

tea gga gtt 
Ser Gly Val 
780 

ctg tat aat 
Leu Tyr Asn 



gaa gac eta 
Glu Asp Leu 



tta eac cag 
Leu His Gin 
830 

tac acc gtc 
Tyr Thr Val 
845 

tgt ccg cct 
Cys Pro Pro 
8 60 

cac ata acg 
His He Thr 



ttc gag geg 
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gac ecc gac 
Asp Pro Asp 
655 

teg tat get 
Ser Tyr Ala 



ggt tgt ata 
Gly Cys He 



aac gee ate 
Asn Ala He 
705 

ata gac tat 
He Asp Tyr 
720 

gat etc aac 
Asp Leu Asn 
735 

ate acg ata 
He Thr He 



ace ctg aeg 
Thr Leu Thr 



gtt ata gga 
Val He Gly 
785 

eaa gtg egg 
Gin Val Arg 
800 

gtg gac ata 
Val Asp He 
815 

get ata gac 
Ala He Asp 



ata get agt 
He Ala Ser 



gac cct act 
Asp Pro Thr 
865 

gac acg aac 
Asp Thr Asn 
880 

aeg gtg tac 



act 2144 
Thr 



ace 2192 
Thr 



gaa 2240 

Glu 

690 

ggc 2288 
Gly 



gag 2336 
Glu 



acc 2384 
Thr 



ata 2432 
He 



eaa 2480 

Gin 

770 

tec 2528 
Ser 



tat 2576 
Tyr 



gac 2624 
Asp 



gcg 2672 
Ala 



gac 2720 

Asp 

850 

tac 2768 
Tyr 



aae 2816 
Asn 



ate 2864 



Lys Val Pro Gin Val Glu Asp Asp Lys Phe Glu Ala Thr Val Tyr lie 
885 890 895 



tac gag ggc gcg gac gat gga caa cat gtc gtg cag ate tac gcc age 2912 
Tyr Glu Gly Ala Asp Asp Gly Gin His Val Val Gin lie Tyr Ala Ser 
900 905 910 

gat ctg gat aga gat gaa ate tae eae aaa gtg age tae cag ate aac 2960 
Asp Leu Asp Arg Asp Glu lie Tyr His Lys Val Ser Tyr Gin lie Asn 
915 920 925 930 

tac gcg ate aac tct cgt etc cge gac ttc tte gag atg gac ctg gag 3008 
Tyr Ala lie Asn Ser Arg Leu Arg Asp Phe Phe Glu Met Asp Leu Glu 
935 940 945 

tec ggc etc gtg tac gtc aac aac acc gee ggc gag ctg ctg gac agg 3056 
Ser Gly Leu Val Tyr Val Asn Asn Thr Ala Gly Glu Leu Leu Asp Arg 
950 955 960 

gac ggc gac gag ccc aca cat ego ate ttc ttc aat gtc ate gat aac 3104 
Asp Gly Asp Glu Pro Thr His Arg lie Phe Phe Asn Val lie Asp Asn 
965 970 975 

ttc tat gga gaa gga gat ggc aac cgc aat cag aac gag aca caa gtg 3152 
Phe Tyr Gly Glu Gly Asp Gly Asn Arg Asn Gin Asn Glu Thr Gin Val 
980 985 990 

tta gta gta ttg ctg gac ate aat gac aac tat ceg gaa ctg cct gaa 3200 
Leu Val Val Leu Leu Asp lie Asn Asp Asn Tyr Pro Glu Leu Pro Glu 
995 1000 1005 1010 

act ate cea tgg get ate tct gag age tta gag ctg ggt gag cgt gta 3248 
Thr lie Pro Trp Ala lie Ser Glu Ser Leu Glu Leu Gly Glu Arg Val 
1015 1020 1025 

cag cca gaa ate ttt gcc egg gac cgc gac gaa ccc gga aca gac aac 3296 
Gin Pro Glu lie Phe Ala Arg Asp Arg Asp Glu Pro Gly Thr Asp Asn 
1030 1035 1040 

tec cgc gtc gee tat gee ate aca ggc etc gcc age act gac egg gac 3344 
Ser Arg Val Ala Tyr Ala lie Thr Gly Leu Ala Ser Thr Asp Arg Asp 
1045 1050 1055 

ata caa gtg cct aat etc ttc aac atg ate act ata gag agg gac agg 3392 
lie Gin Val Pro Asn Leu Phe Asn Met lie Thr lie Glu Arg Asp Arg 
1060 1065 1070 

gga att gat cag aca gga ata ctt gag gea get atg gat ttg aga ggc 3440, 
Gly lie Asp Gin Thr Gly lie Leu Glu Ala Ala Met Asp Leu Arg Gly 
1075 1080 1085 1090 

tat tgg ggc acc tat caa ata gat att cag gcg tat gac eat gga ata 3488 
Tyr Trp Gly Thr Tyr Gin He Asp He Gin Ala Tyr Asp His Gly He 
1095 1100 1105 

cct caa agg att tea aat cag aag tae ccg ctg gtg att aga cct tac 3536 
Pro Gin Arg He Ser Asn Gin Lys Tyr Pro Leu Val He Arg Pro Tyr 
1110 1115 1120 

aac ttc eac gac cca gtg ttc gtg ttc cct caa cct gga tec act ate 3584 
Asn Phe His Asp Pro Val Phe Val Phe Pro Gin Pro Gly Ser Thr He 
1125 1130 1135 
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aga ctg gca aag gag cga gca gta gtc aac ggt ata ctg get aca gta 3632 
Arg Leu Ala Lys Glu Arg Ala Val Val Asn Gly He Leu Ala Thr Val 
1140 1145 1150 

gac ggc gaa ttt ctg gac aga ate gtt gee aee gac gag gat ggt tta 3680 
Asp Gly Glu Phe Leu Asp Arg He Val Ala Thr Asp Glu Asp Gly Leu 
1155 1160 1165 1170 

gaa get gga ctt gte aca tte tet ate gcc gga gat gat gaa gat get 3728 
Glu Ala Gly Leu Val Thr Phe Ser He Ala Gly Asp Asp Glu Asp Ala 
1175 1180 1185 

cag tte tte gae gtg ttg aae gae gga gtg aae tog ggt get ete aee 3776 
Gin Phe Phe Asp Val Leu Asn Asp Gly Val Asn Ser Gly Ala Leu Thr 
1190 1195 1200 

etc aeg egg etc tte cet gaa gag tte ega gag tte cag gtg aeg att 3824 
Leu Thr Arg Leu Phe Pro Glu Glu Phe Arg Glu Phe Gin Val Thr He 
1205 1210 1215 

cgt get aeg gae ggt gga act gag cet ggt eca agg agt aeg gae tgc 3872 
Arg Ala Thr Asp Gly Gly Thr Glu Pro Gly Pro Arg Ser Thr Asp Cys 
1220 1225 1230 

ttg gtg aee gta gtg ttt gta cec aeg cag gga gag ece gtg tte gag 3920 
Leu Val Thr Val Val Phe Val Pro Thr Gin Gly Glu Pro Val Phe Glu 
1235 1240 1245 1250 

gat agg act tae aeg gtt get ttt gtt gaa aaa gat gag ggt atg tta 3968 
Asp Arg Thr Tyr Thr Val Ala Phe Val Glu Lys Asp Glu Gly Met Leu 
1255 1260 1265 

gag gag gcg gaa eta cet cgc gee tea gae eca agg aae ate atg tgt 4016 
Glu Glu Ala Glu Leu Pro Arg Ala Ser Asp Pro Arg Asn He Met Cys 
1270 1275 1280 

gaa gat gat tgt eae gac aee tat tae' age att gtt gga ggc aat teg 4064 
Glu Asp Asp Cys His Asp Thr Tyr Tyr Ser He Val Gly Gly Asn Ser 
1285 1290 1295 

ggt gaa eae tte aca gta gac cet cgt aee aae gtg eta tee ctg gtg 4112 
Gly Glu His Phe Thr Val Asp Pro Arg Thr Asn Val Leu Ser Leu Val 
1300 1305 1310 

aag ccg ctg gac cgc tec gaa cag gag aca cae aee etc ate att gga 4160 
Lys Pro Leu Asp Arg Ser Glu Gin Glu Thr His Thr Leu He He Gly 
1315 1320 1325 1330 

gcc age gac act ece aae ccg gee gee gtc ctg cag get tet aca etc 4208 
Ala Ser Asp Thr Pro Asn Pro Ala Ala Val Leu Gin Ala Ser Thr Leu 
1335 1340 1345 

act gte act gtt aat gtt cga gaa gcg aae ccg ega eca gtg tte caa 4256 
Thr Val Thr Val Asn Val Arg Glu Ala Asn Pro Arg Pro Val Phe Gin 
1350 1355 1360 

aga gca ete tae aca get ggc ate tet get ggc gat tte ate gaa aga 4304 
Arg Ala Leu Tyr Thr Ala Gly He Ser Ala Gly Asp Phe He Glu Arg 
1365 1370 1375 

aat ctg ctg act tta gta gcg aca cat tea gaa gat ctg cec ate act 4352 
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Asn Leu Leu Thr Leu Val Ala Thr His Ser Glu Asp Leu Pro He Thr 
1380 1385 1390 



tac act ctg ata caa gag tec atg gaa gca gac ccc aca etc gaa get 4400 
Tyr Thr Leu He Gin Glu Ser Met Glu Ala Asp Pro Thr Leu Glu Ala 
1395 1400 1405 1410 

gtt cag gag tea gee tte ate etc aac cet gag act gga gtc etg tec 4448 
Val Gin Glu Ser Ala Phe He Leu Asn Pro Glu Thr Gly Val Leu Ser 
1415 1420 1425 

etc aac tte cag cca ace gee tec atg cae gge atg tte gag tte gaa 4496 
Leu Asn Phe Gin Pro Thr Ala Ser Met His Gly Met Phe Glu Phe Glu 
1430 1435 1440 

gtc aaa gee act gat tea agg aca gaa act gee cgc aeg gaa gtg aag 4544 
Val Lys Ala Thr Asp Ser Arg Thr Glu Thr Ala Arg Thr Glu Val Lys 
1445 1450 1455 

gtg tac ctg ata tea gac cgc aac cga gtg tte tte aeg tte aat aac 4592 
Val Tyr Leu He Ser Asp Arg Asn Arg Val Phe Phe Thr Phe Asn Asn 
1460 1465 1470 

cca ctg cet gaa gtc aca cec cag gaa gat tte ata gcg gag aeg tte 4640 
Pro Leu Pro Glu Val Thr Pro Gin Glu Asp Phe He Ala Glu Thr Phe 
1475 1480 1485 1490 

aeg gca tte tte gge atg aeg tge aac ate gac cag teg tgg tgg gcc 4688 
Thr Ala Phe Phe Gly Met Thr Cys Asn He Asp Gin Ser Trp Trp Ala 
1495 1500 1505 

age gat ccc gtc ace gge gcc ace aag gac gae eag act gaa gtc agg 4736 
Ser Asp Pro Val Thr Gly Ala Thr Lys Asp Asp Gin Thr Glu Val Arg 
1510 1515 1520 

get cat tte ate agg gac gac ett cec gtg ect get gag gag att gaa 4784 
Ala His Phe He Arg Asp Asp Leu Pro Val Pro Ala Glu Glu He Glu 
1525 1530 1535 

cag tta cgc ggt aac cca act eta gta aat age ate caa cga gee etg 4832 
Gin Leu Arg Gly Asn Pro Thr Leu Val Asn Ser He Gin Arg Ala Leu 
1540 1545 1550 

gag gaa eag aac ctg cag eta gee gae etg tte aeg gge gag aeg ccc 4880 
Glu Glu Gin Asn Leu Gin Leu Ala Asp Leu Phe Thr Gly Glu Thr Pro 
1555 1560 1565 1570 

ate etc gge gge gae gcg cag get cga gee ctg tac gcg ctg gcg gcg 4928 
He Leu Gly Gly Asp Ala Gin Ala Arg Ala Leu Tyr Ala Leu Ala Ala 
1575 1580 1585 

gtg gcg gcg gca etc geg ctg att gtt gtt gtg ctg ctg att gtg tte 4976 
Val Ala Ala Ala Leu Ala Leu He Val Val Val Leu Leu He Val Phe 
1590 1595 1600 

ttt gtt agg act agg act ctg aac egg ege ttg caa get ctg tec atg 5024 
Phe Val Arg Thr Arg Thr Leu Asn Arg Arg Leu Gin Ala Leu Ser Met 
1605 1610 1615 

ace aag tac agt teg caa gac tct ggg ttg aac cgc gtg ggt ttg gcg 5072 
Thr Lys Tyr Ser Ser Gin Asp Ser Gly Leu Asn Arg Val Gly Leu Ala 
1620 1625 1630 
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gcg ccg ggc acc aat aag cac get gtc gag ggc tec aac ccc ate tgg 5120 
Ala Pro Gly Thr Asn Lys His Ala Val Glu Gly Ser Asn Pro lie Trp 
1635 1640 1645 1650 

aat gaa acg ttg aag get ceg gac ttt gae get ctt age gag cag teg 5168 
Asn Glu Thr Leu Lys Ala Pro Asp Phe Asp Ala Leu Ser Glu Gin Ser 
1655 1660 1665 

tac gae tea gae eta ate ggc ate gaa gae ttg ccg cag tte agg aac 5216 
Tyr Asp Ser Asp Leu lie Gly lie Glu Asp Leu Pro Gin Phe Arg Asn 
1670 1675 1680 

gae tac tte cca cct gag gag ggc age tec atg cga gga gte gtc aat 5264 
Asp Tyr Phe Pro Pro Glu Glu Gly Ser Ser Met Arg Gly Val Val Asn 
1685 1690 1695 

gaa cac gtg cct gaa tea ata gea aac cat aac aac aac tte ggg ttt 5312 
Glu His Val Pro Glu Ser lie Ala Asn His Asn Asn Asn Phe Gly Phe 
1700 1705 1710 

aac tet act ccc tte age cca gag tte gcg aac acg cag tte aga aga 5360 
Asn Ser Thr Pro Phe Ser Pro Glu Phe Ala Asn Thr Gin Phe Arg Arg 
1715 1720 1725 1730 

taaaatatta aagcatttta aattataata ttatgtaccg gtgaaatace ataettatat 5420 
ttacctaagt atatattaaa gtgagattaa gtaagatact egtattaatt aagagcattt 5480 
atttttttaa ataeaaaaca attaaactaa aaaaaaaaaa aaaaaaa 5527 

<210> 4 
<211> 1730 
<212> PRT 

<213> Heliothis zea 
<400> 4 

Met Ala Val Asp Val Arg He Leu Thr Ala Ala Val Phe He He Ala 

15 10 15 

Ala His Leu Thr Phe Ala Gin Asp Cys Ser Tyr Met Val Ala He Pro 

20 25 30 

Arg Pro Glu Arg Pro Asp Phe Pro Ser Leu Asn Phe Asp Gly He Pro 

35 40 45 

Trp Ser Arg Tyr Pro Leu He Pro Val Glu Gly Arg Glu Asp Val Cys 

50 55 60 

Met Asn Glu Phe Gin Pro Asp Ala Leu Asn Pro Val Thr Val He Phe 
65 70 75 80 

Met Glu Glu Glu He Glu Gly Asp Val Ala He Ala Arg Leu Asn Tyr 

85 90 95 

Arg Gly Thr Asn Thr Pro Thr He Val Ser Pro Phe Ser Phe Gly Thr 

100 105 110 

Phe Asn Met Leu Gly Pro Val He Arg Arg He Pro Glu Asn Gly Gly 

115 120 125 

Asp Trp His Leu Val He Thr Gin Arg Gin Asp Tyr Glu Thr Pro Gly 

130 135 140 

Met Gin Gin Tyr He Phe Asp Val Arg Val Asp Asp Glu Pro Leu Val 
145 150 155 160 

Ala Thr Val Met Leu Leu He Val Asn He Asp Asp Asn Asp Pro He 

165 170 175 

He Gin Met Phe Glu Pro Cys Asp He Pro Glu Arg Gly Glu Thr Gly 

180 185 190 

He Thr Ser Cys Lys Tyr Thr Val Ser Asp Ala Asp Gly Glu He Ser 

195 200 205 

Thr Arg Phe Met Arg Phe Glu He Ser Ser Asp Arg Asp Asp Asp Glu 
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215 










220 










T VT 


Phe 


Glu 


Leu 


Val 


Arg 


Glu 


Asn 


He 


Gin 


Gly 


Gin 




Met 


Tvr 
J. y i. 


Val 






















235 










240 


nx o 


1 Jc L. 


Arg 


V Cl X 


nx ^ 


V d X 


j-iy s 


Lys 


Pro 


Leu 


Asp 


Tvr 
lyx 


Glu 


Glu 


Asn 


Pro 




















250 










255 




Leu 


His 


Leu 


Phe 


Arg 


Val 


Thr 


Ala 


Tvr 

J. y J. 


Asp 


Ser 


Leu 


Pro 


Asn 


Thr 


His 








260 










265 










270 






Thr 


Val 


Thr 


Met 


Met 


Val 


Gin 


Val 


Glu 


Asn 


Val 


Glu 


Asn 


Arg 


Pro 


Pro 






275 










280 










285 








Arg 


TrD 


Met 


Glu 


He 


Phe 


Ala 


Val 


Gin 


Gin 


Phe 


Asp 


Glu 


Lys 


Thr 


Glu 




290 










295 










300 










Gin 


Ser 


Phe 


Arg 


Val 


Arg 


Ala 


He 


Asp 


Gly 


Asp 


Thr 


Gly 


He 


Asp 


Lys 


305 










310 










315 










320 


Pro 


He 


Phe 


Tvr 


Arg 


He 


Glu 


Thr 


Glu 


Lys 


Glv 

oiy 


Glu 


Glu 


Asp 


Leu 


Phe 










325 










330 










335 




Ser 


He 


Gin 


Thr 


He 


Glu 


Gly 


Gly 


Arg 


Glu 


Gly 


Ala 


Trn 
i xp 


Phe 


Asn 


Val 








340 










345 










350 






Ala 


Pro 


He 


Asp 


Arg 


Asp 


Thr 


Leu 


Glu 


Lys 


Glu 


Val 


Phe 


His 


Val 


Ser 






355 










360 










365 








lie 


He 


Ala 


Tvr 
lyx 


Lys 


Tvr 
i y X 


Gly 


Asp 


Asn 


Asp 


Val 


Glu 


Gly 


Ser 


Ser 


Ser 




370 










375 










380 










Phe 


Gin 


Ser 


ys 


Thr 


Asp 


Val 


Val 


He 


Tip 

X X c; 


Val 


Asn 


Asp 


Val 


Asn 




385 










390 










395 










400 


Gin 


Ala 


Pro 


Leu 


Pro 


Phe 


Arg 


Glu 


Glu 


Tvr 
1 yx 


Ser 


He 


Glu 


He 


Met 


Glu 










4 05 










410 










415 




Glu 


Thr 


Ala 


Met 


Thr 


Leu 


Asn 


Leu 


Glu 


Asp 


Phe 


Gly 


Phe 


His 


Asp 


Arg 








H C.\J 










H. C. -J 
















Asp 


Leu 


Gly 


Pro 


His 


Ala 


Gin 


i yL 


Thr 


Val 


His 


Leu 


ox Ll 


^ ci r* 
o c X 


He 


His 






435 










440 










4 45 








Pro 


Pro 


Arg 


Ala 


His 


Glu 


Ala 


Phe 


Tvr 

1 y X 


He 


Ala 


Pro 


Glu 


Val 


Gly Tyr 




4 50 










455 










4 fiO 










Gin 


Arg 


Gin 


O t: i- 


Phe 


X X tr 




ox y 


Th r 

I liX 


c^ n 

OXli 


Moll 


Hi c! 
nx o 


Hie; 

nx o 


i'lfci L 


Leu Asp 


4 65 










4 70 










4 7 S 










480 


Phe 


Glu 


Val 


Pro 


Glu 


Phe 


Gin 


Asn 


He 


Gin 


Leu 


Arg 


Ala 


Val 


Ala 


He 










4 R S 










4 










495 




Asp 


Met 


Asp 


Asp 


Pro 


Lys 


Trn 


Val 


Gly 


He 


Ala 


He 


He 


Asn 


He 


Lys 








500 










505 










O X u 






Leu 


He 


Asn 




Asn 


Asp 


Glu 


Leu 


Pro 


Met 


Phe 


Glu 


Ser 


Asp 


Val 


Gin 






515 










520 










525 








Thr 


Val 


Ser 


Phe 


Asp 


Glu 


Thr 


Glu 


Gly 


Ala 


vjxy 


Phe 


T\7"r 

i yr 


Val 


Ala 


Thr 




530 










535 










540 










Val 


Val 


Ala 


Lys 


Asp 


Arg 


Asp 


Val 


Gly 


Asp 


Lys 


Val 


Glu 


His 


Ser 


Leu 


545 










550 










555 










560 


Met 


Gly 


Asn 


Ala 


Val 


Ser 


Tvr 


Leu 


Arg 


He 


Asp 


Lys 


Glu 


Thr 


Gly Glu 










565 










570 










575 




lie 


Phe 


Val 


Thr 


Glu 


Asn 


Glu 


Ala 


Phe 


Asn 


Tvr 
i y J. 


His 


Arg 


Gin 


Asn 


Glu 








580 










585 










590 






Leu 


Phe 


Val 


Gin 


He 


Pro 


Ala 


Asp 


Asp 


Thr 


Leu 


Gly 


Glu 


Pro 


Tyr 


Asn 






595 










600 










605 








Thr 


Asn 


Thr 


Thr 


Gin 


Leu 


Val 


He 


Lys 


Leu 


Arg 


Asp 


He 


Asn 


Asn 


Thr 




610 










615 










620 










Pro 


Pro 


Thr 


Leu 


Arg 


Leu 


Pro 


Arg 


Ala 


Thr 


Pro 


Ser 


Val 


Glu 


Glu 


Asn 


625 










630 










635 










640 


Val 


Pro 


Asp 


Gly 


Phe 


Val 


He 


Pro 


Thr 


Gin 


Leu 


His 


Ala 


Thr 


Asp 


Pro 










645 










650 










655 




Asp 


Thr 


Thr 


Ala 


Glu 


Leu 


Arg 


Phe 


Glu 


He 


Asp 


Trp 


Gin 


Asn 


Ser 


Tyr 








660 










665 










670 






Ala 


Thr 


Lys 


Gin 


Gly 


Arg 


Asn 


Thr 


Asp 


Ser 


Lys 


Glu 


Tyr 


He 


Gly Cys 






675 










680 










685 








He 


Glu 


He 


Glu 


Thr 


He 


Tyr 


Pro 


Asn 


He 


Asn 


Gin 


Arg 


Gly 


Asn 


Ala 




690 










695 










700 










He 


Gly 


Arg 


Val 


Val 


Val 


Arg 


Glu 


He 


Arg 


Asp 


Gly 


Val 


Thr 


He 


Asp 



20 



70S 










7 1 n 

/ X u 










715 










720 


iyr 






JTlIC 


VjX Lt 


V d X 


Leu 


i yx 


Leu 


Thr 


Val 


He 


Val 


Arg 


Asp 


Leu 










7 9 S 










7 










7"^ S 




Asn 


1 III. 


V d X 


X Xc 


\jj.y 


oX LI 




His 


Asp 


He 


Ser 


Thr 


Phe 


Th T 

1 XIX 


Tip 

X Xc 


Th -r 

X XXX 








74 0 










745 










7 sn 






lie 


lie 


Asp 


Met 


Asn 


Asp 


Asn 


Pro 


Pro 


Leu 




Val 


Glu 


Gly 


Thr 


Leu 






755 










760 










7 65 








Thr 


Gin 


Glu 


Phe 


Arg 


Val 


Arg 


Glu 


Val 


Ala 


Ala 


Ser 


Gly 


Val 


Val 


He 




770 










775 










7 80 










Gly 


Ser 


Val 


Leu 


Ala 


Thr 


Asp 


He 


Asp 


Gly 


Pro 


Leu 


Tvr 
1 y X 


Asn 


Gin 


Val 


785 










7 90 










7 QS 










RDD 

O U \J 


Arg 


T vr 
1 y J. 


Thr 


He 


Thr 


Pro 


Arg 


Leu 


Asp 


Thr 


Pro 


Glu 


Asp 


Leu 


Val 


Asp 










805 










O X u 










O X O 




lie 


Asp 


Phe 


Asn 


Thr 


Gly 


Gin 


He 


Ser 


Val 


Lys 


Leu 


His 


OXXi 


Al 
rlX d 


Tip 

X X 








820 










825 










R "^0 






Asp 


Ala 


Asp 


Glu 


Pro 


Pro 


Arg 


Gin 


Asn 


Leu 


i yx 




Thr 


Val 


He 


Ala 






835 










84 0 










R4 

O 'i J 








Ser 


Asp 


Lys 


Cys 


Asp 


Leu 


Leu 


Thr 


Val 


Thr 


Glu 


Cys 


Pro 


Pro 


Asp 


Pro 




850 










855 










R fin 










Thr 


i. y J. 


Phe 


Glu 


Thr 


Pro 


ox y 


Glu 


T 1 P 
X X tr 


Th r 

I XIX 


T 1 P 

X X c 


Hid 
ri X o 


Tip 

X Xc 


Th r 

1 XIX 


Mop 


Th-r 

i XXX 












fl7 n 










ft7 '^ 










0 c3 U 


Asn 




Lys 


V dx 


C LKJ 


r;i n 

OXil 


V d X 


ox Li 


Asp 


Asp 


Lys 




oXU 


Zi 1 a 
rtXd 


Th r 
1 XIX 


vax 










O O J 










R Qfl 










R Q 
OyD 




lyr 




lyr 


oX U 


^z^ \7 
ox y 


rtXd 


Asp 


Asp 


ox y 


Ljxn 


Hie 
nx 5 


vax 


vax 


oxn 


T 1 ci 

X xe 


Tyr 








J? VJ Lf 










^ U J 










X u 






Ala 


Ser 




Leu 








ox LI 


Tip 
X xc 


i yr 


OX ^ 


Lys 


V d X 


CI o r" 
Oc X 


Tyr 


r:i n 






^ X J 




















y 








lie 


Asn 


±yx 


Ala 


Tip 
X X t; 


Asn 


OtS X 


Arg 


Leu 


Arg 


Z\ Qr^ 


Php 


Php 


ni n 
OX LI 


irxt; L. 


Asp 




-7 O U 










J O J 










Q/1 n 
y^U 










Leu 


r:i n 

(ji u 


OfcrX 




Leu 


VdX 


Tyr 


V d X 


Asn 


Asn 


1 nr 


Hxa 


oxy 


oXU 


Leu 


Leu 












yDU 










yDD 












Asp 


Arg 


Asp 


*axy 


Asp 


Pill 
oXU 


Pro 


Thr 


His 


Arg 


± xe 


irne 


Phe 


Asn 


va± 


lie 










-3 D 










Q7 n 










y / o 




Asp 


Asn 


Phe 


lyx 


Gly 


ox u. 


Gly 


Asp 


Gly 


Zi QTl 




Asn 


Gin 


Asn 


oX Li 


Th r 
1 XXX 








^ o u 










985 










990 






Gin 


Val 


Leu 


Val 


V CiX 


Leu 


Leu 


Asp 


He 


Asn 


Asp 


Asn 


Tyr 


Pro 


(^1 n 
oX Li 


Leu 






995 










1000 








1005 






Pro 


Glu 


Thr 


T 1 

X X tJ 


Pro 


Trp 


Ala 


He 


Ser 


Glu 


Ser 


Leu 


Glu 


Leu 


Gly 


Glu 




1010 








1015 








1020 








Arg 


Val 


Gin 


Pro 


Glu 


He 


Phe 


Ala 


Arg 


Asp 


Arg 


Asp 


Glu 


Pro 


Gly 


Thr 


1025 








1030 








1035 








1040 


Asp 


Asn 


Ser 


Arg 


Val 


Ala 


Tyr 


Ala 


He 


Thr 


Gly 


Leu 


Ala 


Ser 


Thr 


Asp 










1045 








1050 








1055 


Arg 


Asp 


He 


Gin 


Val 


Pro 


Asn 


Leu 


Phe 


Asn 


Met 


He 


Thr 


He 


Glu 


Arg 








1060 








1065 








1070 




Asp Arg 


Gly 


He 


Asp 


Gin 


Thr 


Gly 


He 


Leu 


Glu 


Ala 


Ala 


Met 


Asp 


Leu 






1075 








1080 








1085 






Arg 


Gly 


Tyr 


Trp 


Gly 


Thr 


Tyr 


Gin 


He 


Asp 


He 


Gin 


Ala 


Tyr 


Asp 


His 




1090 








1095 








1100 








Gly 


He 


Pro 


Gin 


Arg 


He 


Ser 


Asn 


Gin 


Lys 


Tyr 


Pro 


Leu 


Val 


He 


Arg 


1105 








1110 








1115 








1120 


Pro 


Tyr 


Asn 


Phe 


His 


Asp 


Pro 


Val 


Phe 


Val 


Phe 


Pro 


Gin 


Pro 


Gly 


Ser 










1125 








1130 








1135 


Thr 


He 


Arg 


Leu 


Ala 


Lys 


Glu 


Arg 


Ala 


Val 


Val 


Asn 


Gly 


He 


Leu 


Ala 








1140 








1145 








1150 




Thr 


Val 


Asp 


Gly 


Glu 


Phe 


Leu 


Asp 


Arg 


He 


Val 


Ala 


Thr 


Asp 


Glu 


Asp 






1155 








1160 








1165 






Gly 


Leu 


Glu 


Ala 


Gly 


Leu 


Val 


Thr 


Phe 


Ser 


He 


Ala 


Gly Asp 


Asp 


Glu 




1170 








1175 








1180 








Asp 


Ala 


Gin 


Phe 


Phe 


Asp 


Val 


Leu 


Asn 


Asp 


Gly Val 


Asn 


Ser 


Gly 


Ala 


1185 








1190 








1195 








1200 


Leu 


Thr 


Leu 


Thr 


Arg 


Leu 


Phe 


Pro 


Glu 


Glu 


Phe 


Arg 


Glu 


Phe 


Gin 


Val 
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• 



1205 



1210 



1215 



Thr He Arg Ala Thr Asp Gly Gly Thr Glu Pro Gly Pro Arg Ser Thr 

1220 1225 1230 

Asp Cys Leu Val Thr Val Val Phe Val Pro Thr Gin Gly Glu Pro Val 

1235 1240 1245 

Phe Glu Asp Arg Thr Tyr Thr Val Ala Phe Val Glu Lys Asp Glu Gly 

1250 1255 1260 

Met Leu Glu Glu Ala Glu Leu Pro Arg Ala Ser Asp Pro Arg Asn He 
1265 1270 1275 128i 

Met Cys Glu Asp Asp Cys His Asp Thr Tyr Tyr Ser He Val Gly Gly 

1285 1290 1295 

Asn Ser Gly Glu His Phe Thr Val Asp Pro Arg Thr Asn Val Leu Ser 

1300 1305 1310 

Leu Val Lys Pro Leu Asp Arg Ser Glu Gin Glu Thr His Thr Leu He 

1315 1320 1325 

He Gly Ala Ser Asp Thr Pro Asn Pro Ala Ala Val Leu Gin Ala Ser 

1330 1335 1340 

Thr Leu Thr Val Thr Val Asn Val Arg Glu Ala Asn Pro Arg Pro Val 
1345 1350 1355 136( 

Phe Gin Arg Ala Leu Tyr Thr Ala Gly He Ser Ala Gly Asp Phe He 

1365 1370 1375 

Glu Arg Asn Leu Leu Thr Leu Val Ala Thr His Ser Glu Asp Leu Pro 

1380 1385 1390 

He Thr Tyr Thr Leu He Gin Glu Ser Met Glu Ala Asp Pro Thr Leu 

1395 1400 1405 

Glu Ala Val Gin Glu Ser Ala Phe He Leu Asn Pro Glu Thr Gly Val 

1410 1415 1420 

Leu Ser Leu Asn Phe Gin Pro Thr Ala Ser Met His Gly Met Phe Glu 
1425 1430 1435 144( 

Phe Glu Val Lys Ala Thr Asp Ser Arg Thr Glu Thr Ala Arg Thr Glu 

1445 1450 1455 

Val Lys Val Tyr Leu He Ser Asp Arg Asn Arg Val Phe Phe Thr Phe 

1460 1465 1470 

Asn Asn Pro Leu Pro Glu Val Thr Pro Gin Glu Asp Phe He Ala Glu 

1475 1480 1485 

Thr Phe Thr Ala Phe Phe Gly Met Thr Cys Asn He Asp Gin Ser Trp 

1490 1495 1500 

Trp Ala Ser Asp Pro Val Thr Gly Ala Thr Lys Asp Asp Gin Thr Glu 
1505 1510 1515 152( 

Val Arg Ala His Phe He Arg Asp Asp Leu Pro Val Pro Ala Glu Glu 

1525 1530 1535 

He Glu Gin Leu Arg Gly Asn Pro Thr Leu Val Asn Ser He Gin Arg 

1540 1545 1550 

Ala Leu Glu Glu Gin Asn Leu Gin Leu Ala Asp Leu Phe Thr Gly Glu 

1555 1560 1565 

Thr Pro He Leu Gly Gly Asp Ala Gin Ala Arg Ala Leu Tyr Ala Leu 

1570 1575 1580 

Ala Ala Val Ala Ala Ala Leu Ala Leu He Val Val Val Leu Leu He 
1585 1590 1595 160C 

Val Phe Phe Val Arg Thr Arg Thr Leu Asn Arg Arg Leu Gin Ala Leu 

1605 1610 1615 

Ser Met Thr Lys Tyr Ser Ser Gin Asp Ser Gly Leu Asn Arg Val Gly 

1620 1625 1630 

Leu Ala Ala Pro Gly Thr Asn Lys His Ala Val Glu Gly Ser Asn Pro 

1635 1640 1645 

He Trp Asn Glu Thr Leu Lys Ala Pro Asp Phe Asp Ala Leu Ser Glu 

1650 1655 1660 

Gin Ser Tyr Asp Ser Asp Leu He Gly He Glu Asp Leu Pro Gin Phe 
1665 1670 1675 168C 

Arg Asn Asp Tyr Phe Pro Pro Glu Glu Gly Ser Ser Met Arg Gly Val 

1685 1690 1695 

Val Asn Glu His Val Pro Glu Ser He Ala Asn His Asn Asn Asn Phe 
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1700 1705 1710 

Gly Phe Asn Ser Thr Pro Phe Ser Pro Glu Phe Ala Asn Thr Gin Phe 
1715 1720 1725 

Arg Arg 
1730 

<210> 5 

<211> 5592 

<212> DNA 

<213> Spodoptera frugiperda 

<220> 
<221> CDS 

<222> (162) . . . (5363) 
<400> 5 

gacattctgt ggtgaaaaca ttttttattt atttttttct agtggtttgt gggtacagtg 60 
taaacatttt ggaatattgt taaagatttc ggaatattgt taaagtattg acagataaag 120 
ctgtaacatc actagagaag tgagaactgc aagatcatga g atg gcg gtc gat gtg 176 

Met Ala Val Asp Val 
1 5 

cga ata ctg aca gca aca ttg ctg gta etc acc act get aca gca cag 224 
Arg lie Leu Thr Ala Thr Leu Leu Val Leu Thr Thr Ala Thr Ala Gin 
10 15 20 

cga gat cga tgt ggc tac atg gta gaa ata ccc aga cca gac agg cct 272 
Arg Asp Arg Cys Gly Tyr Met Val Glu lie Pro Arg Pro Asp Arg Pro 
25 30 35 

gac ttc cca cct caa aat ttt gac ggt tta aca tgg get cag cag cca 320 
Asp Phe Pro Pro Gin Asn Phe Asp Gly Leu Thr Trp Ala Gin Gin Pro 
40 45 50 

eta tta cca get gag gat cga gaa gag gtc tge etc aat gae tat gaa 368 
Leu Leu Pro Ala Glu Asp Arg Glu Glu Val Cys Leu Asn Asp Tyr Glu 
55 60 65 

cct gat ccc tgg age aac aac cat ggt gae cag aga att tac atg gag 416 
Pro Asp Pro Trp Ser Asn Asn His Gly Asp Gin Arg lie Tyr Met Glu 
70 75 80 85 

gag gag ate gaa ggt eee gta gtc att gcg aaa att aac tac caa gga 4 64 

Glu Glu He Glu Gly Pro Val Val He Ala Lys He Asn Tyr Gin Gly 
90 95 100 

aac acc cct cct caa ata aga tta cct ttt egt gtt ggt gca gee cac 512 
Asn Thr Pro Pro Gin He Arg Leu Pro Phe Arg Val Gly Ala Ala His 
105 110 115 

atg ctt gga gca gaa att cgt gaa tat cct gac gca act gga gac tgg 560 
Met Leu Gly Ala Glu He Arg Glu Tyr Pro Asp Ala Thr Gly Asp Trp 
120 125 130 

tat ctt gta att act caa agg cag gae tat gaa act cct gat atg cag 608 
Tyr Leu Val He Thr Gin Arg Gin Asp Tyr Glu Thr Pro Asp Met Gin 
135 140 145 

aga tac acg tte gat gtg agt gtg gaa ggc cag teg ctg gtt gta acg 656 
Arg Tyr Thr Phe Asp Val Ser Val Glu Gly Gin Ser Leu Val Val Thr 
150 155 160 165 
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gtg agg ctg gat att gtg aac ate gac gac aat gcg ccc ate att gag 704 
Val Arg Leu Asp He Val Asn He Asp Asp Asn Ala Pro He He Glu 
170 175 180 

atg tta gag ect tge aae tta eeg gaa ctt gtt gaa eee eat gtt aea 752 
Met Leu Glu Pro Cys Asn Leu Pro Glu Leu Val Glu Pro His Val Thr 
185 190 195 

gaa tgt aaa tat ate gtg tec gae gca gac ggt ctg ate agt aea agt 800 
Glu Cys Lys Tyr He Val.Ser Asp Ala Asp Gly Leu He Sex Thr Ser 
200 205 210 

gtt atg agt tat cat ata gac age gag aga gga gac gaa aaa gta tte 848 
Val Met Ser Tyr His He Asp Ser Glu Arg Gly Asp Glu Lys Val Phe 
215 220 225 

gaa ctg ate aga aaa gat tat ecg ggc gat tgg aeg aag gtg tat atg 896 
Glu Leu He Arg Lys Asp Tyr Pro Gly Asp Trp Thr Lys Val Tyr Met 
230 235 240 245 

gtt ctt gaa ttg aaa aaa tct ctt gat tae gaa gag aat ect eta eae 944 
Val Leu Glu Leu Lys Lys Ser Leu Asp Tyr Glu Glu Asn Pro Leu His 
250 255 260 

ata tte aga gtc aeg get tct gat tec tta eca aac aat agg ace gtg 992 
He Phe Arg Val Thr Ala Ser Asp Ser Leu Pro Asn Asn Arg Thr Val 
265 270 275 

gtc atg atg gtt gaa gta gag aac gtg gaa cat aga aat eet egg tgg 1040 
Val Met Met Val Glu Val Glu Asn Val Glu His Arg Asn Pro Arg Trp 
280 285 290 

atg gag ate ttt get gtg eaa eag ttt gat gaa aaa cag gcg aaa teg 1088 
Met Glu He Phe Ala Val Gin Gin Phe Asp Glu Lys Gin Ala Lys Ser 
295 300 305 

tte aea gtg ega get att gat ggc gae aeg gga ate aat aaa eet ata 1136 
Phe Thr Val Arg Ala He Asp Gly Asp Thr Gly He Asn Lys Pro He 
310 315 320 325 

tte tat egt ata gaa act gaa gat gaa gac aaa gag tte tte age att 1184 
Phe Tyr Arg He Glu Thr Glu Asp Glu Asp Lys Glu Phe Phe Ser He 
330 335 340 

gag aae ata ggg gaa ggc aga gae ggt gee aga tte cac gtg get ect 1232 
Glu Asn He Gly Glu Gly Arg Asp Gly Ala Arg Phe His Val Ala Pro 
345 350 355 

ata gac aga gac tac ctg aaa agg gat atg ttt eat ata aga ata att 1280 
He Asp Arg Asp Tyr Leu Lys Arg Asp Met Phe His He Arg He He 
360 365 370 

gca tat aaa eaa ggt gat aat gac aaa gaa ggt gaa tea teg tte gag 1328 
Ala Tyr Lys Gin Gly Asp Asn Asp Lys Glu Gly Glu Ser Ser Phe Glu 
375 380 385 

ace tea gca aat gtg aeg att ata att aac gat ata aat gat cag agg 1376 
Thr Ser Ala Asn Val Thr He He He Asn Asp He Asn Asp Gin Arg 
390 395 400 405 

cca gaa ccc tte cat aaa gaa tae aeg ate tec ata atg gaa gaa act 1424 
Pro Glu Pro Phe His Lys Glu Tyr Thr He Ser He Met Glu Glu Thr 
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410 



415 



420 



gcg atg acc tta gat ttg caa gag ttt ggt ttc cat gac cgt gac att 1472 
Ala Met Thr Leu Asp Leu Gin Glu Phe Gly Phe His Asp Arg Asp lie 
425 430 435 

ggt ccc cac get cag tac gac gtt cac tta gag agt ata cag cca gag 1520 
Gly Pro His Ala Gin Tyr Asp Val His Leu Glu Ser lie Gin Pro Glu 
440 445 450 

ggg gcc cat acc get ttc tac ate gcc cct gaa gaa ggt tac cag gcc 1568 
Gly Ala His Thr Ala Phe Tyr lie Ala Pro Glu Glu Gly Tyr Gin Ala 
455 460 465 

cag tct ttc acc ata ggt act aga ate eat aac atg ttg gat tat gaa 1616 
Gin Ser Phe Thr lie Gly Thr Arg lie His Asn Met Leu Asp Tyr Glu 
470 475 480 485 

gat gac gac tac aga cca gga ata aag eta aag gea gta gea att gac 1664 
Asp Asp Asp Tyr Arg Pro Gly lie Lys Leu Lys Ala Val Ala lie Asp 
490 495 500 

aga cac gat aac aat cac att ggg gaa gea att att aac att aac ctt 1712 
Arg His Asp Asn Asn His lie Gly Glu Ala lie lie Asn lie Asn Leu 
505 510 515 

ate aat tgg aat gat gag eta cct ata ttc gac gag gac gcc tac aac 1760 
lie Asn Trp Asn Asp Glu Leu Pro lie Phe Asp Glu Asp Ala Tyr Asn 
520 525' 530 

gtg aca ttt gag gag aeg gte ggt gat gge ttc cac att ggt aaa tac 1808 
Val Thr Phe Glu Glu Thr Val Gly Asp Gly Phe His He Gly Lys Tyr 
535 540 545 

egg get aaa gac aga gac ate ggt gac ata gtc gag cac teg ata ttg 1856 
Arg Ala Lys Asp Arg Asp He Gly Asp He Val Glu His Ser He Leu 
550 555 560 565 

ggc aac get gea aac ttc ctg aga att gac ata gat act gga gat gtg 1904 
Gly Asn Ala Ala Asn Phe Leu Arg He Asp He Asp Thr Gly Asp Val 
570 575 580 

tac gtg tea egg gac gat tac ttt gat tat caa aga cag aac gaa ate 1952 
Tyr Val Ser Arg Asp Asp Tyr Phe Asp Tyr Gin Arg Gin Asn Glu He 
585 590 595 

ata gtt cag att ctg get gtt gat aca eta ggt tta cct cag aac agg 2000 
He Val Gin He Leu Ala Val Asp Thr Leu Gly Leu Pro Gin Asn Arg 
600 605 610 

get ace aca cag etc aeg ata ttt ttg gaa gac ate aac aac aeg cca 2048 
Ala Thr Thr Gin Leu Thr He Phe Leu Glu Asp He Asn Asn Thr Pro 
615 620 625 

cct ata ctg ega ctg cca cgt tec agt cca agt gta gaa gag aac gtt 2096 
Pro He Leu Arg Leu Pro Arg Ser Ser Pro Ser Val Glu Glu Asn Val 
630 635 640 645 

gaa gtc ggg cac ccg att ace gag ggg eta aeg gcg aca gac cca gac 2144 
Glu Val Gly His Pro He Thr Glu Gly Leu Thr Ala Thr Asp Pro Asp 
650 655 660 
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acc aca gcc gat tta cac ttc gag ate gat tgg gac aat tct tac get 2192 
Thr Thr Ala Asp Leu His Phe Glu lie Asp Trp Asp Asn Ser Tyr Ala 
665 670 675 

aeg aag eag gge aec aat gga eee aae aet gca gac tac eae gga tgc 2240 
Thr Lys Gin Gly Thr Asn Gly Pro Asn Thr Ala Asp Tyr His Gly Cys 
680 685 690 

gta gaa ate ctg acg gta tae eea gat ect gac aat eae ggg aga get 2288 
Val Glu lie Leu Thr Val Tyr Pro Asp Pro Asp Asn His Gly Arg Ala 
695 700 705 

gag ggt cac ttg gtg gca cgt gag gtc agt gat ggc gtg ace ate gat 2336 
Glu Gly His Leu Val Ala Arg Glu Val Ser Asp Gly Val Thr lie Asp 
710 715 720 725 

tac gag aag ttt gag gtg ctg tac etc gtc gtc agg gtg ata gat ege 2384 
Tyr Glu Lys Phe Glu Val Leu Tyr Leu Val Val Arg Val lie Asp Arg 
730 735 740 

aae aet gte att ggc cct gat tat gac gaa gca atg ctg acg gtg aeg 2432 
Asn Thr Val lie Gly Pro Asp Tyr Asp Glu Ala Met Leu Thr Val Thr 
745 750 755 

ata ate gat atg aac gac aac tgg ccg ata tgg gcc gac aac acg ctg 2480 
lie lie Asp Met Asn Asp Asn Trp Pro He Trp Ala. Asp Asn Thr Leu 
760 765 770 

cag eag aca ctg ege gtg cgc gag atg gee gac gaa gga gte ate gte 2528 
Gin Gin Thr Leu Arg Val Arg Glu Met Ala Asp Glu Gly Val He Val 
775 780 785 

ggt aca ctg etc gee ace gac ttg gat ggc cct etc tac aac cga gtc 2576 
Gly Thr Leu Leu Ala Thr Asp Leu Asp Gly Pro Leu Tyr Asn Arg Val 
790 795 800 805 

cgc tac acc atg gtc eee ate aag gac act cct gat gac eta ata gcg 2624 
Arg Tyr Thr Met Val Pro He Lys Asp Thr Pro Asp Asp Leu He Ala 
810 815 820 

ate aac tae gte ace ggt eag ctg act gtg aae aag ggg caa gca att 2672 
He Asn Tyr Val Thr Gly Gin Leu Thr Val Asn Lys Gly Gin Ala He 
825 830 835 

gac gca gat gat eea cct cgc tte tac ctg tat tae aag gtc act gee 2720 
Asp Ala Asp Asp Pro Pro Arg Phe Tyr Leu Tyr Tyr Lys Val Thr Ala 
840 845 850 

age gat aag tgc tct ctt gac gag tte ttc cet gtg tgc eea ect gac 2768 
Ser Asp Lys Cys Ser Leu Asp Glu Phe Phe Pro Val Cys Pro Pro Asp 
855 860 865 

ecc act tac tgg aat ace gag gga gag ata gcg ate gcg ata acc gat 2816 
Pro Thr Tyr Trp Asn Thr Glu Gly Glu He Ala He Ala He Thr Asp 
870 875 880 885 

acg aac aae aaa att cca cgc gcg gaa aca gat atg ttc ect agt gaa 2864 
Thr Asn Asn Lys He Pro Arg Ala Glu Thr Asp Met Phe Pro Ser Glu 
890 895 900 

aag ege ate tat gag aae aca eee aat ggt acc aag ate aeg aeg ate 2912 
Lys Arg He Tyr Glu Asn Thr Pro Asn Gly Thr Lys He Thr Thr He 
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905 



910 



915 



ate get agt gae cag gae aga gat cga cca aat aae geg etg acg tac 2960 
lie Ala Ser Asp Gin Asp Arg Asp Arg Pro Asn Asn Ala Leu Thr Tyr 
920 925 930 

aga ate aae tae gea ttc aae cac agg etg gag aae tte tte gca gtg 3008 
Arg lie Asn Tyr Ala Phe Asn His Arg Leu Glu Asn Phe Phe Ala Val 
935 940 945 

gae cet gat aet ggt gaa etg ttt gte eae ttc aec act age gaa gtg 3056 
Asp Pro Asp Thr Gly Glu Leu Phe Val His Phe Thr Thr Ser Glu Val 
950 955 960 965 

ttg gae aga gae gga gag gaa eeg gag eat agg ate ate tte ace ate 3104 
Leu Asp Arg Asp Gly Glu Glu Pro Glu His Arg lie lie Phe Thr lie 
970 975 980 

gte gat aac ttg gaa ggc get gga gat ggc aat cag aae aca ate tec 3152 
Val Asp Asn Leu Glu Gly Ala Gly Asp Gly Asn Gin Asn Thr lie Ser 
985 990 995 

acg gag gtg egt gtt ata etg ett gat ata aac gae aat aag ccg gaa 3200 
Thr Glu Val Arg Val lie Leu Leu Asp He Asn Asp Asn Lys Pro Glu 
1000 1005 1010 

eta eea att cet gat ggc gaa ttt tgg aec gtt tee gaa ggt gaa gtg 3248 
Leu Pro He Pro Asp Gly Glu Phe Trp Thr Val Ser Glu Gly Glu Val 
1015 1020 1025 

gag gga aaa cge att cea eea gag att eae gca eae gae aga gat gaa 3296 
Glu Gly Lys Arg He Pro Pro Glu He His Ala His Asp Arg Asp Glu 
1030 1035 1040 1045 

cca ttc aae gae aae tct cge gtg gga tat gaa att cga teg ate aaa 3344 
Pro Phe Asn Asp Asn Ser Arg Val Gly Tyr Glu He Arg Ser He Lys 
1050 1055 1060 

ttg ate aat aga gae ate gag ett cet eaa gat cca ttc aaa ata ata 3392 
Leu He Asn Arg Asp He Glu Leu Pro Gin Asp Pro Phe Lys He He 
1065 1070 1075 

acg att gat gat etc gat acc tgg aaa tte gtt gga gag ttg gag act 3440 
Thr He Asp Asp Leu Asp Thr Trp Lys Phe Val Gly Glu Leu Glu Thr 
1080 1085 1090 

acc atg gae ett aga gga tae tgg gga ace tat gat gte gag ata egt 3488 
Thr Met Asp Leu Arg Gly Tyr Trp Gly Thr Tyr Asp Val Glu He Arg 
1095 1100 1105 

geg ttt gae eae ggt ttc ccg atg etg gat tea tte gag ace tae eaa 3536 
Ala Phe Asp His Gly Phe Pro Met Leu Asp Ser Phe Glu Thr Tyr Gin 
1110 1115 1120 1125 

eta aee gte agg cea tac aae tte cat tea ccg gtg ttt gtg ttc eea 3584 
Leu Thr Val Arg Pro Tyr Asn Phe His Ser Pro Val Phe Val Phe Pro 
1130 1135 1140 

aet cet ggc tea acc ate agg ett tet agg gag egt get ata gte aat 3632 
Thr Pro Gly Ser Thr He Arg Leu Ser Arg Glu Arg Ala He Val Asn 
1145 1150 1155 
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ggt atg ctg get ctg get aat ate geg age gga gag ttc etc gae aga 3680 
Gly Met Leu Ala Leu Ala Asn lie Ala Ser Gly Glu Phe Leu Asp Arg 
1160 1165 1170 

cte tct gcc aet gat gaa gat ggg eta eac gea ggc aga gta act ttc 3728 
Leu Ser Ala Thr Asp Glu Asp Gly Leu His Ala Gly Arg Val Thr Phe 
1175 1180 1185 

tec ata get gga aae gat gaa get geg gaa tat ttc aat gtg ttg aae 3776 
Ser lie Ala Gly Asn Asp Glu Ala Ala Glu Tyr Phe Asn Val Leu Asn 
1190 1195 1200 1205 

gae ggt gae aae tea gca atg etc acg ctg aag caa gca ttg eee get 3824 
Asp Gly Asp Asn Ser Ala Met Leu Thr Leu Lys Gin Ala Leu Pro Ala 
1210 1215 1220 

gge gtc cag cag ttt gag ttg gtt att egg gcc aeg gae ggc ggg acg 3872 
Gly Val Gin Gin Phe Glu Leu Val lie Arg Ala Thr Asp Gly Gly Thr 
1225 1230 1235 

gag ecg gga cet agg agt ace gae tgc tec gtc act gtg gtg ttt gtg 3920 
Glu Pro Gly Pro Arg Ser Thr Asp Cys Ser Val Thr Val Val Phe Val 
1240 1245 1250 

atg acg cag gga gae eee gtg ttc gae gae aae gca get tct gtc cge 3968 
Met Thr Gin Gly Asp Pro Val Phe Asp Asp Asn Ala Ala Ser Val Arg 
1255 1260 1265 

ttc gtt gaa aag gaa get ggt atg teg gaa aag ttt cag ctg eet cag 4016 
Phe Val Glu Lys Glu Ala Gly Met Ser Glu Lys Phe Gin Leu Pro Gin 
1270 1275 1280 1285 

gcc gat gae eee aaa aae tac agg tgt atg gae gae tgc cat acc ate 4064 
Ala Asp Asp Pro Lys Asn Tyr Arg Cys Met Asp Asp Cys His Thr lie 
1290 1295 1300 

tac tac tct ate gtt gat gge aae gat ggt gae eac ttc gcc gtg gag 4112 
Tyr Tyr Ser He Val Asp Gly Asn Asp Gly Asp His Phe Ala Val Glu 
1305 1310 1315 

ecg gag act aae gtg ate tat ttg ctg aag ecg ctg gae cge age caa 4160 
Pro Glu Thr Asn Val He Tyr Leu Leu Lys Pro Leu Asp Arg Ser Gin 
1320 1325 1330 

cag gag cag tac agg gtc gtg gtg geg get tec aae acg cct ggc gge 4208 
Gin Glu Gin Tyr Arg Val Val Val Ala Ala Ser Asn Thr Pro Gly Gly 
1335 1340 1345 

ace tec ace ttg tec tec tea cte etc ace gtc aee ate gge gtt cga 4256 
Thr Ser Thr Leu Ser Ser Ser Leu Leu Thr Val Thr He Gly Val Arg 
1350 1355 1360 1365 

gaa gea aac cet aga ecg ate ttc gaa agt gaa ttt tac aca get gge 4304 
Glu Ala Asn Pro Arg Pro He Phe Glu Ser Glu Phe Tyr Thr Ala Gly 
1370 1375 1380 

gtc tta cae aee gat age ata eac aag gag etc gtt tac ctg geg gca 4352 
Val Leu His Thr Asp Ser He His Lys Glu Leu Val Tyr Leu Ala Ala 
1385 1390 1395 

aaa eat tea gaa ggg ctt eet ate gtc tac teg ata gat caa gaa acc 4400 
Lys His Ser Glu Gly Leu Pro He Val Tyr Ser He Asp Gin Glu Thr 
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1400 1405 1410 

atg aaa ata gac gag teg ttg caa aca gtt gtg gag gac gcc ttc gac 4448 
Met Lys lie Asp Glu Ser Leu Gin Thr Val Val Glu Asp Ala Phe Asp 
1415 1420 1425 

att aac tct gca acc gga gtc ata teg ctg aae ttc cag eca aca tct 4496 
He Asn Ser Ala Thr Gly Val He Ser Leu Asn Phe Gin Pro Thr Ser 
1430 1435 1440 1445 

gtc atg cae ggc agt ttc gac ttc gag gtg gtg get agt gac acg cgt 4544 
Val Met His Gly Ser Phe Asp Phe Glu Val Val Ala Ser Asp Thr Arg 
1450 1455 1460 

gga gcg agt gat cga gca aaa gtg tea att tac atg ata teg act cgc 4592 
Gly Ala Ser Asp Arg Ala Lys Val Ser He Tyr Met He Ser Thr Arg 
1465 1470 1475 

gtt aga gta gcc ttc ctg ttc tae aac acg gaa get gaa gtt aac gag 4 640 

Val Arg Val Ala Phe Leu Phe Tyr Asn Thr Glu Ala Glu Val Asn Glu 
1480 1485 1490 

aga aga aat ttc att gca caa acg ttc gcc aac gcg ttt ggt atg aca 4688 
Arg Arg Asn Phe He Ala Gin Thr Phe Ala Asn Ala Phe Gly Met Thr 
1495 1500 1505 

tgt aac ata gac age gtg ctg ccg get ace gac gcc aac ggc gtg att 4736 
Cys Asn He Asp Ser Val Leu Pro Ala Thr Asp Ala Asn Gly Val He 
1510 1515 1520 1525 

cgc gag ggg tac aca gaa etc eag get cac ttc ata cga gac gac , cag 4784 
Arg Glu Gly Tyr Thr Glu Leu Gin Ala His Phe He Arg Asp Asp Gin 
1530 1535 1540 

ccg gtg eca gcc gac tat att gag gga tta ttt acg gaa etc aat aca 4832 
Pro Val Pro Ala, Asp Tyr He Glu Gly Leu Phe Thr Glu Leu Asn Thr 
1545 1550 1555 

ttg cgt gac ate aga gag gta ctg agt act cag caa ttg acg eta ctg 4880 
Leu Arg Asp He Arg Glu Val Leu Ser Thr Gin Gin Leu Thr Leu Leu 
1560 1565 1570 

gac ttt geg gcg gga ggg teg gca gtg ctg ccc ggc gga gag tae gcg 4 928 

Asp Phe Ala Ala Gly Gly Ser Ala Val Leu Pro Gly Gly Glu Tyr Ala 
1575 1580 1585 

eta gcg gtg tac ate etc gee ggc ate gca geg tta etc gcc gtc ate 4976 
Leu Ala Val Tyr He Leu Ala Gly He Ala Ala Leu Leu Ala Val He 
1590 1595 1600 1605 

tgt etc get etc etc ate get ttc ttc att agg aae cga aca ctg aac 5024 
Cys Leu Ala Leu Leu He Ala Phe Phe He Arg Asn Arg Thr Leu Asn 
1610 1615 1620 

egg cgc ate gaa gee etc aca ate aaa gat gtt eet acg gae ate gag 5072 
Arg Arg He Glu Ala Leu Thr He Lys Asp Val Pro Thr Asp He Glu 
1625 1630 1635 

eca aae cac gcg tea gta gca gtg eta aac att aac aag eac aca gaa 5120 
Pro Asn His Ala Ser Val Ala Val Leu Asn He Asn Lys His Thr Glu 
1640 1645 1650 
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# 



cct ggt tec aat ccc ttc tat aac ccg gat gtt aag aca cct aac ttc 5168 
Pro Gly Ser Asn Pro Phe Tyr Asn Pro Asp Val Lys Thr Pro Asn Phe 
1655 1660 1665 

gac act ata age gaa gta tee gat gac etg ett gat gte gaa gac ttg 5216 
Asp Thr lie Ser Glu Val Ser Asp Asp Leu Leu Asp Val Glu Asp Leu 
1670 1675 1680 1685 

gaa eag ttt gga aag gat tac tte cea ccc gaa aac gaa att gag age 5264 
Glu Gin Phe Gly Lys Asp Tyr Phe Pro Pro Glu Asn Glu lie Glu Ser 
1690 1695 1700 

etg aat ttt gea cgt aac ccc ata gcg aca eac ggg aac aac ttt ggc 5312 
Leu Asn Phe Ala Arg Asn Pro lie Ala Thr His Gly Asn Asn Phe Gly 
1705 1710 1715 

gta aac tea age ccc tec aac eca gag ttc tec aac tec eag ttt aga 5360 
Val Asn Ser Ser Pro Ser Asn Pro Glu Phe Ser Asn Ser Gin Phe Arg 
1720 1725 1730 

agt taaactaaat acacttttat cacttgeata gaettatgta tttaataatt 5413 
Ser 



ttacattttt tacattaaat ataaatgttt tatatgtaat aatagtgtga taaaatgtac 5473 
gtaaeaatea acatagctgt tgtaggtteg taaataacat aetegtaatg tataagtgtt 5533 
atgtttatat atagaaataa aaatattaaa tattaaaaaa aaaaaaaaaa aaaaaaaaa 5592 

<210> 6 
<211> 1734 
<212> PRT 

<213> Spodoptera frugiperda 
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1055 


He 


Arg 


Ser 


He 


Lys 


Leu 


He 


Asn 


Arg 


Asp 


He 


Glu 


Leu 


Pro 


Gin 


Asp 








1060 








1065 








1070 




Pro 


Phe 


Lys 


He 


He 


Thr 


He 


Asp 


Asp 


Leu 


Asp 


Thr 


Trp 


Lys 


Phe 


Val 






1075 








1080 








1085 






Gly Glu 


Leu 


Glu 


Thr 


Thr 


Met 


Asp 


Leu 


Arg 


Gly Tyr 


Trp 


Gly Thr 


Tyr 




1090 








1095 








1100 








Asp Val 


Glu 


He 


Arg 


Ala 


Phe 


Asp 


His 


Gly 


Phe 


Pro 


Met 


Leu Asp 


Ser 


1105 








1110 








1115 








1120 


Phe 


Glu 


Thr 


Tyr 


Gin 


Leu 


Thr 


Val 


Arg 


Pro 


Tyr 


Asn 


Phe 


His 


Ser 


Pro 










1125 








1130 








1135 


Val 


Phe 


Val 


Phe 


Pro 


Thr 


Pro 


Gly 


Ser 


Thr 


He 


Arg 


Leu 


Ser 


Arg 


Glu 








1140 








1145 








1150 




Arg 


Ala 


He 


Val 


Asn 


Gly Met 


Leu 


Ala 


Leu 


Ala 


Asn 


He 


Ala 


Ser 


Gly 






1155 








1160 








1165 






Glu 


Phe 


Leu 


Asp 


Arg 


Leu 


Ser 


Ala 


Thr 


Asp 


Glu 


Asp Gly 


Leu 


His 


Ala 




1170 








1175 








1180 








Gly Arg 


Val 


Thr 


Phe 


Ser 


He 


Ala 


Gly 


Asn 


Asp 


Glu 


Ala 


Ala 


Glu 


Tyr 


1185 








1190 








1195 








1200 


Phe 


Asn 


Val 


Leu 


Asn 


Asp 


Gly 


Asp 


Asn 


Ser 


Ala 


Met 


Leu 


Thr 


Leu 


Lys 



1205 1210 1215 



32 



Gin Ala Leu Pro Ala Gly Val Gin Gin Phe Glu Leu Val lie Arg Ala 

1220 1225 1230 

Thr Asp Gly Gly Thr Glu Pro Gly Pro Arg Ser Thr Asp Cys Ser Val 

1235 1240 1245 

Thr Val Val Phe Val Met Thr Gin Gly Asp Pro Val Phe Asp Asp Asn 

1250 1255 1260 

Ala Ala Ser Val Arg Phe Val Glu Lys Glu Ala Gly Met Ser Glu Lys 
1265 1270 1275 1280 

Phe Gin Leu Pro Gin Ala Asp Asp Pro Lys Asn Tyr Arg Cys Met Asp 

1285 1290 1295 

Asp Cys His Thr lie Tyr Tyr Ser lie Val Asp Gly Asn Asp Gly Asp 

1300 1305 1310 

His Phe Ala Val Glu Pro Glu Thr Asn Val lie Tyr Leu Leu Lys Pro 

1315 1320 1325 

Leu Asp Arg Ser Gin Gin Glu Gin Tyr Arg Val Val Val Ala Ala Ser 

1330 1335 1340 

Asn Thr Pro Gly Gly Thr Ser Thr Leu Ser Ser Ser Leu Leu Thr Val 
1345 1350 1355 1360 

Thr lie Gly Val Arg Glu Ala Asn Pro Arg Pro lie Phe Glu Ser Glu 

1365 1370 1375 

Phe Tyr Thr Ala Gly Val Leu His Thr Asp Ser lie His Lys Glu Leu 

1380 1385 1390 

Val Tyr Leu Ala Ala Lys His Ser Glu Gly Leu Pro lie Val Tyr Ser 

1395 1400 1405 

He Asp Gin Glu Thr Met Lys He Asp Glu Ser Leu Gin Thr Val Val 

1410 1415 1420 

Glu Asp Ala Phe Asp He Asn Ser Ala Thr Gly Val He Ser Leu Asn 
1425 1430 1435 1440 

Phe Gin Pro Thr Ser Val Met His Gly Ser Phe Asp Phe Glu Val Val 

1445 1450 1455 

Ala Ser Asp Thr Arg Gly Ala Ser Asp Arg Ala Lys Val Ser He Tyr 

1460 1465 1470 

Met He Ser Thr Arg Val Arg Val Ala. Phe Leu Phe Tyr Asn Thr Glu 

1475 1480 1485 

Ala Glu Val Asn Glu Arg Arg Asn Phe He Ala Gin Thr Phe Ala Asn 

1490 1495 1500 

Ala Phe Gly Met Thr Cys Asn He Asp Ser Val Leu Pro Ala Thr Asp 
1505 1510 1515 1520 

Ala Asn Gly Val He Arg Glu Gly Tyr Thr Glu Leu Gin Ala His Phe 

1525 1530 1535 

He Arg Asp Asp Gin Pro Val Pro Ala Asp Tyr He Glu Gly Leu Phe 

1540 1545 1550 

Thr Glu Leu Asn Thr Leu Arg Asp He Arg Glu Val Leu Ser Thr Gin 

1555 1560 1565 

Gin Leu Thr Leu Leu Asp Phe Ala Ala Gly Gly Ser Ala Val Leu Pro 

1570 1575 1580 

Gly Gly Glu Tyr Ala Leu Ala Val Tyr He Leu Ala Gly He Ala Ala 
1585 1590 1595 1600 

Leu Leu Ala Val He Cys Leu Ala Leu Leu He Ala Phe Phe He Arg 

1605 1610 1615 

Asn Arg Thr Leu Asn Arg Arg He Glu Ala Leu Thr He Lys Asp Val 

1620 1625 1630 

Pro Thr Asp He Glu Pro Asn His Ala Ser Val Ala Val Leu Asn He 

1635 1640 1645 

Asn Lys His Thr Glu Pro Gly Ser Asn Pro Phe Tyr Asn Pro Asp Val 

1650 1655 1660 

Lys Thr Pro Asn Phe Asp Thr He Ser Glu Val Ser Asp Asp Leu Leu 
1665 1670 1675 1680 

Asp Val Glu Asp Leu Glu Gin Phe Gly Lys Asp Tyr Phe Pro Pro Glu 

1685 1690 1695 

Asn Glu He Glu Ser Leu Asn Phe Ala Arg Asn Pro He Ala Thr His 
1700 1705 1710 

33 



4 



4 



Gly Asn Asn Phe Gly Val Asn Ser Ser Pro Ser Asn Pro Glu Phe Ser 

1715 1720 1725 

Asn Ser Gin Phe Arg Ser 
1730 

<210> 7 
<211> 1604 
<212> DNA 

<213> Ostrinia nubilalis 



<400> 7 

tccgaattct tcttcaacct catcgacaac ttcttttctg acggtgacgg taggagaaac 60 

caggacgaag ttgaaatatt tgtcgttcta ttggatgtga acgacaacgc tcctgagatg 120 

ccatcgcctg atgaactccg gtttgatgtt tccgaaggag cagttgctgg tgtccgtgta 180 

ctcccagaaa tctacgcacc tgacagggat gaaccagaca cggacaactc gcgtgtcggt 240 

tacggaatcc tggacctcac gatcaccgac cgagacatcg aggtgccgga tctcttcacc 300 

atgatctcga ttgaaaacaa aactggggaa cttgagaccg ctatggactt gagggggtat 360 

tggggcactt acgaaatatt cattgaggcc ttcgaccacg gctacccgca gcagaggtcc 420 

aacgggacgt acacactggt cattcgcccc tacaacttcc accaccctgt gttcgtgttc 480 

ccgcaacccg actccgtcat tcggctctct agggagcgcg caacagaagg cggggtcctg 540 

gcgacggctg ccaacgagtt cctggagccg atctacgcca ccgacgagga cggcctccac 600 

gcgggcagcg tcacgttcca cgtccaggga aatgaggagg ccgttcagta ctttgatata 660 

actgaagtgg gagcaggaga aaatagcggg cagcttatat tacgccagct tttcccagag 720 

caaatcagac aattcaggat cacgatccgg gccacagacg gcggcacgga gcccggcccg 780 

ctttggaccg acgtcacgtt ttcggtggtc ttcgtaccca cgcagggcga cccagtgttc 840 

agcgaaaatg cagctactgt tgccttcttc gagggtgaag aaggcctcca tgagagtttt 900 

gagctgccgc aagcagaaga ccttaaaaac cacctctgcg aagatgactg ccaagatatc 960 

tactacaggt ttattgacgg caacaacgag ggtctgttcg tgctggacca gtcgagcaac 1020 

gtcatctccc ttgcgcagga gttggaccgc gaggttgcca cgtcttacac gctgcacatc 1080 

gcggcgagca actcgcccga cgccactggg atccctctgc agacttccat cctcgttgtc 1140 

acggtcaatg taagagaagc gaacccgcgc ccaattttcg agcaggacct ttacacagcg 1200 

ggcatttcga cgttggacag cattggccgg gaattgctta ccgtcagggc gagccacaca 1260 

gaagacgaca ccatcacgta catcatagac cgtgcgagca tgcagctgga cagcagccta 1320 

gaagccgtgc gcgactcggc cttcacgctg catgcgacca ccggcgtgct ttcgctcaat 1380 

atgcagccca ccgcttccat gcacggcatg ttcgagttcg acgtcatcgc tacggataca 1440 

gcatctgcaa tcgacacagc tcgtgtgaaa gtctacctca tctcatcgca aaaccgcgtg 1500 

tccttcattt tcgataacca acttgagacc gttgagcaga acagaaattt catagcggcc 1560 

acgttcagca ccgggttcaa catgacgtgt aacatcgacc aagt 1604 



<210> 8 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic oligonucleotide 
<400> 8 

gttamygtga gagaggcaga ycc 23 

<210> 9 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic oligonucleotide 
<400> 9 

ggatrttaag mgtcagyacw ccg 23 
<210> 10 



34 



4 



<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic oligonucleotide 
<400> 10 

tccgaattct tcttyaacct catcgayaac tt 

<210> 11 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic oligonucleotide 
<400> 11 

cgcaagctta cttggtcgat gttrcasgtc at 




32 



32 
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